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VIEW FROM OFFICE, LOOKING TOWARD PITCH LAKE JETTY WHERE ASPHALT I8 LOADED. 














THE PITCH LAKE, SHOWING THE ASPHALT AND THE POOLS OF WATER. 
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THE PROPOSED NAVAL MEMORIAL ARCH. 

Although, at the time, it was a matter of regret to the 
friends of the United States Navy—that is to say, to 
every right-hearted that the memorial arch 
which was erected at the time of the homecoming of 
Admiral 
lasting tribute to the triumphs of our navy in the late 
war with Spain, for various reasons it was certain that 


American 


Dewey was not perpetuated in marble as a 


the appeal for the necessary funds to build a perma 
Dewey Arch would meet with a half-hearted re 
The committee which had charge of the scheme 


nent 
sponse. 
has done the wise thing in returning the subscriptions 
and giving the matter a quiet burial 

The failure of the Dewey Arch proposal has left the 
way clear for the erection by the people of the United 
to one hero of one 


States of a memorial, not merely 


particular naval war, but to all of the men who, from 


Paul Jones and Perry to Dewey, Sampson, and Schley 
have contributed to the glory and renown of the United 
Btates Navy; pleased to learn that 


and we are greatly 


the project for erecting a fitting memorial monument 
of the kind, 


by the alumni of the 


was undertaken some months ago 
Naval 
vanced so far that it is now certain of accomplishment 


which 
Academy, has been ad 
rhe memorial is to take the form of an arch of such 
twice as lofty as 
bulk 
there 


coloseal proportions that it will be 
Arch, and height 
the famous Are de and will 
be the largest structure of the kind in ancient or 


It will be enriched with sculpture sym 


the Dewey will exceed in and 
rriomphe in Paris 
fore 
modern times 
bolical and commemorative of the greatest events in 


the bistory of the navy, and niches will be provided 
to receive statues of past and future admirals 

This noble memorial is to be raised on the sea wall 
of the Battery, New York will be approached 


throveh a handsome sea gate and inclosed basin, the 


and it 


basin being flanked by two piers, at the end of each of 
which will be placed a colossal beacon. The arch will 
ornamented 
The 
whole structure will be built in white marble, and it is 
that the 
menced this spring, will take three years to complete. 


tand in a spacious plaza, which will be 


with appropriate statues and naval trophies. 


expected construction, which is to be com 
rhe designs have been accepted by the committee, the 
Battery site has Mayor, the 


Municipal Art Commission and the Park Commission; 


been approved by the 


a large part of the necessary funds for construction 
have been promised, and assistance is to be sought from 
the city, the State and the National government. 

This admirable project should command the active 
support of the citizens, not merely of New York, but 
of every State of the Union. 


- a a 8 2 
VAST AND INCREASING BULK OF THE MODERN 
STEAMSHIP. 


Great as are the dimensions of the latest transatlan 
tic freight and passenger steamers, there are ships now 
will exceed them on every 


under construction which 


point of comparison. The past decade has seen a simi 
lar increase in the dimensions of the motive power and 
rolling stock used in land transportation; but in that 
field it is safe to say that the limits imposed by the 
size of tunnels, the height of bridges, and the width of 
platforms, will preyent any considerable increase in the 
future, either of locomotive or cars. Transportation on 
the high seas, however, has no such limitations to con- 
tend with; for whereas to accommodate larger rolling 
stock on the railroads it would be necessary to rebuild 
numerous costly structures, from one end to the other 
of the system, on the high seas there is absolutely no 
restriction to sige, and the only changes that are-neces- 
sary to accommodate these mammoth steamships are 
those incidental to the deepening of harbor channels and 
the provisions of docks of sufficient length and capacity 

There are now under construction three freight and 
passenger steamships which will exceed in sige any- 
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even excepting the “Oceanic.” 
by the Eastern 


thing afloat, not 
Two of these, which are being built 
Shipbuilding Company, New London, Conn., for the 
Northern Steamship Company, are intended to 
ply between Seattle, the terminus of the Great Northern 
Trans-Continental Railroad, and Oriental ports. The 
third vessel, which is being built for the White Star 
Company, is nearing completion at the yards of Har- 
land & Wolff, Belfast. The New London vessels will 
be, primarily, cargo boats, but they are also arranged 
Although 
or 74 feet less than 


now 


Great 


to carry a very large number of passengers. 
these ships are only 630 feet long 
the “Oceanic,” 
they have 
the new 


which is the longest ship in the world 

4 feet 8 inches greater beam, the beam of 
boats being 73 feet, against 68 feet 4 inches, 
and their molded depth is greater 
midship section that on their maximum draught it is 
estimated they will displace 33,000 tons. On a maxi 
mum draught of 35 feet, the 
“Oceanic” is estimated at 32,500 tons. The new passen 
ger steamship for the White Star line, which will be 
launched at Belfast, April 4, 
the “Oceanic, 


So large is their 


displacement of the 


will be a larger ship than 


larger, indeed, than the two New Lon 


don vessels. Her length is to be 700 feet, or 4 feet less 
than that of the 
the unprecedented width of 75 feet, and her estimated 


36,000 tons 


‘Oceani« but her beam is to reach 
maximum displacement will be about 

4 comparison of this beginning-of-the-century vessel 
with those at the commencement of the last two decades 
what an astonishing rate the dimensions of 
the modern steamship are growing. In the commence 
1881 the and the 
was the “City of Berlin,” now 


proves at 


ment of the year longest largest 
steamer in the world 
the “Meade” of the United States army 


She is 520 feet 


transport ser 
long, and her displacement is 


Ten years later, in 1891, the “City of Paris,” 


vice 
8.000 tons 
560 feet 16,000 tons displacement, was 
the largest while in the 1901 the 
largest vessel will have a length of 700 feet and a dis- 
will be that the 
which is the true measure of a vessel's 


long and about 
vessel afloat year 


placement of 36,000 tons, It noticed 
displacement 
size, has doubled during the one decade, and more than 
If this rate of increase is kept 
What kind of 


building when the century is two or three decades old? 


doubled during the next 


up, the question arises ships will be 


The dimensions would be so huge that one hesitates to 
put them down in sober print 
2>-*e-2 
DECISION AGAINST THE BERLINER MICROPHONE 
PATENT. 

In our last issue we referred briefly to the decision, 
rendered in the United States Circuit Court at Boston, 
declaring to be void the patent 
1891, No 


Ma on February 27 


163,569 


issued to Emile Berliner November 17 
for a telephone transmitter 

This patent was previously sought to be annulled by 
the United States, on the ground of collusion and fraud 
between the holders of the application (the American 
Bell Telephone Company) and the Patent Office in de 
laying its and issue But the United 
States Supreme Court rendered a decision May 10, 1897, 
affirming the decision of the court below, stating that 
no fraud had been established, and dismissed the com 
The merits of the invention were not touched 


consideration 


plaint 
upon, although facts were established proving beyond 
a doubt that Berliner had been anticipated 

One peculiar fact in the case is that the drawings in 
his first patent of November 2, 1880, were precisely the 
same as those of the 1891 patent, but the claims in the 
latter were enlarged to conform to the variable-pressure 
principle between the electrodes, then in use, and de 
signed to cover a new art, method, principle or process. 
“The attempt to expand 
Berliner'’s and first 
into an invention, and next into a broad claim for an 


About this the opinion says 
unsuccessful experiments caveat 
art, method, principle, or process, exhibits a remarkable 
degree of ingenuity, but is not convincing.” 

Having won its case on the fraud issue, the American 
Bell Telephone Company undertook to stop the use of 
the microphone transmitter, based on the 1891 patent, 
by bringing suit against two well-known 
companies, which has ended in the present decision 

The full text of the rescript of the decision by Judge 
Arthur L declaring the 1891 
be found in the current Scirenriri 


competing 


Brown patent void, will 
AMERICAN SUPPLE- 
MENT, and is very interesting in its array of facts and 
reasoning by establishing the authorship of successful 
telephony. 

A few of the points in the decision are that the 
patent is invalid because at the date of the application, 
June 4, 1877, the invention then described was different 
from the subsequent patented invention. His first de- 
scription covers a make-and-break contact, and does not 
mention the constant contact, or variable-pressure idea, 
as stated in the final patent of November 17, 1891. His 
apparatus was similar to the old Reis, and because 
that could be made operative in the hauds of experts, 
did not establish invention by Berliner. 

As an inventor of apparatus, he cannot base a sole 
claim to invention founded upon an alleged discovery 
of a new capacity In old apparatus, He did not “em- 
body” an invention in apparatus, unless he succeeded 





Marcu 16, 1901 


in making the old perform Bell’s process 
upon the current 

Another point is that the patent of 1880 preceded and 
invalidated the second patent, and that the Commis- 
sioner of Patents exhausted his power to issue a second 
patent by issuing the first, though the title of the 
latter might appear to ve different from the second. 

A further ground is that Edison in his solid button 
transmitter patent antecedes all Berliner’s dates, Edi- 
son going back to April 20, 1877. 


apparatus 


Still another fact shown is that Bell’s patents cover 
Bell's liquid 
transmitter and Edison’s devices precede all. 


all forms of variable-contact transmitters. 


In the following emphatic conclusion, the Judge says: 
“I am of the opinion that the defendant's transmitters 
are an invention substantially distinct from that dis- 
closed in the Berliner patent; that the conception of 
carbon for speech transmission 
preceded Berliner’s conception of the use of solid, me- 
tallic electrodes; that, from his first conception, Edison 
diligently proceeded upon a line of experiments that 


edison of the use of 


character, which 


Berliner, has no substantial re 


led to an invention of remarkable 
borrows nothing from 
semblance to what is shown in the Berliner patent, and 


canhot be identified with it by any ingenious use of 
language Che defendants owe nothing to Berliner.”’ 
While it taken to the 
United States Circuit Court of Appeals, it is not likely, 
in view of the evidence disclosed in this case based on 
well-known historical facts and documentary proof, that 
this decision will be reversed. 
none other but a beneficial effect upon all telephone 
enterprises, including manufacturers and telephone 


The rapid expansion and use of the tele 


is probable an appeal will be 


The decision can have 


companies 
phone in many fields in the future may now be pre 
dicted with an economy in cost at present claimed to 
be unattainable 


_—_—_ ~& + @+ @ -—-—_— -- - 


CURIOSITY AND SCIENCE. 

be safely said, is the handmaid of 
And to the men who have found something 
life, 
whose curiosity has been sufficiently aroused to unravel 


Curiosity, it may 
science 
mysterious in the common occurrences of and 
the mystery, we owe much of the progress we have 
made along almost every line of thought. It is true 
that the explanation of the mystery may require an 
extraordinary logical power and an imagination with 
But, nevertheless, the 
process of reasoning which has led to the greatest dis 
be largely attributed to the very human 


which not all of us are blessed. 


coveries may 
impulse of inguisitiveness. 

No doubt many a man before the time of Columbus 
had remarked the exotic fruits and 
up by the waves of the Atlantic on the shores of the 


branches tossed 
Canary Islands. Such fruits had never been seen in 
the Old World; yet the islanders had picked them up 
from time immemorial with thought as to 
whence they might come. But the Genoese mariner 
had both curiosity and him 
strange gifts of the sea became messages sent 
a land which no European ship had ever touched. It 
may be that he was mistaken in his conception of that 
land; but the fact remains, if the story can be credited, 
that then the voyage of exploration which culminated 
in the discovery of the New World was first planned. 
Then we have Newton's apple. It little 
whether or no the apple did fall, or opportuneiy strike 
Newton while he was sitting in his garden. Things 
have fallen ever since the universe was created. And 
Why? 
Robert Mayer, a ship's surgeon, cruising in the East 
that the venous blood of his patients 


never a 
imagination. To these 
from 


matters 


yet no man seems ever to have asked himself 


Indies, noticed 
seemed redder than that of people living in temperate 
Doubtless other physicians had also noted 
Mayer over this apparently in- 
significant difference in venous blood and reached 
the conclusion that the cause must be the lesser de 
gree of oxidation required to keep up the body-tem- 
perature in the torrid zone. And it was this conclu- 
sion which finally induced him to look upon the body 
as a machine driven by external forces. The thought 
led to the discovery of the mechanical theory of heat 


climates. 


the fact. pondered 


comprehensive appreciation of the 
Blood-letting 


and to the first 


great law of the conservation of energy. 


is a time-honored practice which is now fallen out 
of favor But an inquisitive and discerning physi 
cian deduced from it conclusions so marvelous that 
he has been called “the Galileo of the nineteenth cen- 
tury.” 

Chemists speak familiarly and learnedly now of 


the law of substitution by which they are enabled to 
explain so many of the eccentricities of carbon com 


pounds. The discoverer of that law was a curious 
Frenchman named Dumas, who was once invited to 
a court ball given at the Tuileries. A strong and 


penetrating odor pervaded the royal ballroom, The 
guests coughed and sneezed. Dumas alsd coughed and 
sneezed, and wondered why. He tells us that he finally 
recognized the odor as that of hydrochloric acid, and 
found that the wax tapers by which the ballroom was 
jiluminated had been bleached with chlorine. Ex- 
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periments which this discovery subsequently induced 
him to make proved to him that for the hydrogen 
in organic compounds other elements could be sub- 
stituted, atom for atom, and that every organic com- 
pound was, therefore, a step to every other organic 
compound. No generalization has contributed more 
to the progress of organic chemistry than this law of 
substitution. 

Such anecdotes can be told ad infinitum. Enough 
have been given to show clearly how simple things 
are often straws which have guided the current of 
scientific thought to epoch-making discoveries. 

ait es-e-oneiins aan 
EROS, THE CELESTIAL RANGE FINDER. 

The first stage in a fresh attempt to compute with 
accuracy the sun's distance from the earth is now 
drawing to a close. For six months or more the as- 
tronomers at fifty observatories, well distributed over 
the globe, have been making photographs of the sky, 
which would show both the tiny asteroid Eros and a 
few stars in its vicinity. At many of these institutions 
the weather has permitted work on fifty or sixty nights, 
and as often as possible two pictures have been made, 
one early in the evening and the other just before 
dawn. Sometimes one has been taken at midnight, too. 
In the aggregate, fully 5,000 or 6,000 plates have now 





been exposed. 

The next important step in the enterprise will be 
the measurement of the photographs, to ascertain the 
distance, in minutes and seconds of arc, between the 
And then a num 
One will show an 


asteroid and the neighboring stars. 
ber of comparisons must be made. 
apparent difference in the position of Eros at a given 
moment, due to simultaneous observations from places 
that are widely separated, like Pulkowa and Washing- 
ton. Another will reveal a similar shifting, in conse 
quence of a single observer's change of position through 
the rotation of the earth. Finally, with the two sets 
of base lines thus obtained, triangulation will give the 
distance of Eros from the earth, in miles, at a number 
of points along its orbit The ratio between the aste 
roid’s distance from us and the sun’s having been 
ascertained—and this is an easy matter—the rule of 
three will tell us how far away the sun is. This dis 
tance, though closely approximated, has never been 
determined, with precision, and yet it is the celestial 
yardstick by means of which all others are compared 
by the astronomer 

The method here described is an old one. The moon 
and the nearest planets, Venus and Mars, have been util 
ized in the same way to solve the great problem of the 
sun’s distance, but unforeseen difficulties have embar 
rassed each of these ventures. Eros, though much small 
er—it is probably not more than twenty miles in diam 
eter—is much more available. Its place can be deter 
mined with greater exactness. Besides, at times it 
comes nearer to the earth than do Venus or Mars, a fact 
that facilitates accuracy in measurement. 

Eros was discovered scarcely more than three years 
ago. Something like 450 other asteroids are known 
But, with the exception of the first few, none of them 
created such a sensation as the one which, temporarily 
designated “D Q,” was subsequently named after the 
The reason for this peculiar inter 
Most of the asteroids keep 
the planet next be- 

But this little fel 
low's path not only overlaps the orbit of the ruddy 


Greek God of Love. 
est is its remarkable orbit 
entirely outside of that of Mars 

yond the earth in the solar system 


planet, but it spends more than half its time inside. 
At one point the paths of Eros and the earth are nearly 
60,000,000 miles apart, and at another they come within 
13,000,000 miles of each other. The earth reaches the 
latter place every year, of course, and Eros gets there 
once in 21% months. But unfortunately we do not both 
arrive simultaneously more than once in about forty 
five years Late in December last we came within 
30,000,000 miles of the asteroid, and since that time we 
have been leaving it slowly behind. Yet, since there will 
not be so close an approach again before 1917, the 
astronomers have made the most of this opportunity. 
They began photographic operations early in the au 
tumn, and now are about to end them. The undertak 
ing has involved co-operation on an exceptionally large 
scale, and it will be consummated by months, perhaps 
years, of the nicest kind of mathematical work. 
++Oore 
THE AUTOMOBILE IN THE KLONDIKE 

We have received some most interesting letters from 
John W. Fox, of East Cleveland, Ohio, in which he 
relates some notable particulars about the introdue- 
tion of the automobile into City, the ven- 
ture being in the hands of Edmund H. Clear and George 
W. Dunham, of Cleveland, Ohio. The machines are 
built like a three-seated surrey, each seat to accommo- 
They are propelled by 15-horse power 


Dawson 


date four people. 
motors, and use about one gallon of gasoline per hour 
They run on the trails and climb the hills without 
the slightest difficulty. They carry ten or twelve pas- 
sengers each, and also have room for small packages 
for the different mining camps on the daily runs, The 
Winter has evidently been a severe one in the Klon 
dike, and this more than ever demonstrates the value 
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of an automobile for an Arctic climate. In the United 
States we read frequently of deaths from freezing at 
temperatures nearly a hundred degrees warmer than 
are found in the Klondike. During the last 187 miles 
of the journey of Mr. Dunham, the temperature ranged 
from fifty-five to seventy-one degrees below zero, and 
the government thermometer registered seventy degrees 
below zero for three days in Dawson City. Mr. Dun- 
ham says: “I started up the river December 30, and 
did not get back until January 21, being delayed by a 
run of cold equaled by nothing experienced by the old 
inhabitants. For over a week the temperature never 
rose above fifty-five below zero, and one time was as 
low as seventy-two. We traveled every day, however, 
going slow, making from five to twelve miles, according 
to the conditions of the trail. To make matters worse, 
the horses’ nostrils would clog up with frost, and had 
to be cleared from time to time when they began to 
stagger for want of air. Our loads consisted of two 
four-horse teams, pulling about 5,000 pounds each, and 
the wagons were 914 feet wide, so you see we had to 
chop ice wherever it was rough. Some nights we did 
not go into the roadhouses until nearly twelve. We 
have one machine erected, and we take it out every day, 
and are getting it in pretty good shape. Dawson is 
highly excited, and every one is urging us to hurry so 
they can ride.” Another letter says: “The stage lines, 
or rather their owners, are beginning already to trem- 
ble, but after they see the ‘gas buggies,’ as one fellow 
called them, they will want to go out of business alto- 
gether, for the stages are only bob-sleds with seats, hor- 
ribly cold and uncomfortable.” 
~~» -@-@ —-— 
EXPERIMENTS WITH ANIMAL TISSUE. 

The method of finding out whether a given animal 
tissue is living or dead, recently discovered by Dr 
Augustus Waller, has awakened considerable interest. 
It will be remembered that this method consists in 
sending a current through the tissue in question, and 
then connecting it to the poles of a sensitive galvano- 
meter, when a back rush of current is perceived in the 
case of living tissue, while in the contrary case no ef 
fect of consequence is obtained. Dr. Waller has recent 
ly made a series of experiments in which he follows 
out the same idea, but in this case applies it to discov 
ering the first traces of life instead of its disappear 
ance. In this he has been quite successful, and it 
will be interesting to follow a series of experiments 
made with eggs; up to the date of the present paper, 
three series of experiments upon eggs, good and bad, 
were made, and no exception was found to the general 
rule that a non-incubated, sterile, or putrefied egg did 
not give the back rush of current indicating the pres 
ence of vital phenomena, while an egg containing an 
always gave the 
majority 


embryo in a state of development 
indication which vitality In the 
of cases, on account of the resistance of the shell of 


showed 


the egg to the passage of the current, a small portion 
was removed from the upper and lower sides, the egg 
being placed horizontally, and the electrodes (impolar 
izable) were applied to the membrane thus laid bare, 
so that the blastoderm floating at the upper pole was 
traversed by the exciting current The eggs were 
placed in an incubating oven, which was regulated to 
a constant temperature of 37 deg. C. The following 
series of experiments shows the results obtained. 
First ege.—The egg at the beginning of incubation 
gave no back rush of current, but only small and neg 
ligible currents of polarization, which were in the 
contrary direction to the exciting current Second 
egg.—After 24 hours’ incubation the egg showed a 
small back rush of current, that is, ascending across 
the blastoderm. Upon opening the egg, it was found 
to be but little developed, with the vascular area 
scarcely apparent. Third egg.—After 48 hours’ incu- 
bation, currents in the positive and negative direction 
were shown, of +0.0010 to 0.0022 volt and —0.0006 to 
0.0012 volt. Upon opening, the vascular area was 
found to be well developed, and the heart beat vigor- 
ously. Fourth egg.—Incubation, 72 hours. The back 
rush of current was well marked in both directions. 
Upon opening, the normal development was observed 
Fifth egg.—Incubation, 72 hours. In this case the re- 
sults were negative. It was expected that a series of 
increasing currents would be found, according to the 
In the present instance no cur- 
how- 


stage of development. 
reut was obtained, even upon repeated trials; 
ever, this apparently anomalous result was explained 
upon opening the egg, when it was found that no devel 
opment had taken place, the egg being evidently 
sterile. Sixth egg.—After 72 hours’ incubation, the 
normal reactions were given, with positive and nega- 
tive currents of +0.0010 to 0.0019 volt and —0.0023 to 
0.0026 volt. Upon opening, its development was found 
to be normal. The seventh and eighth eggs, with 96 
hours’ incubation, gave increased reactions of +0,0028 
and 0.0044 volt; these were annulled by an. eleva- 
tion of temperature to 45 deg. C. The ninth egg, after 
144 hours, gave a reaction of +0.0050 and 0.0025 volt, 
which was annulled by an injection of a 2.7 per cent 
bichloride of mercury solution. The tenth egg, after 
12 days, showed no action, but only small currents of 
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polarization of + 0.0001 or 0.0002 volt. Upon opening 
the egg, it was found to be completely putrefied. This 
series serves as an example of a number of similar 
experiments which were made, with like results. It 
may be added that the effect was also observed in the 
case of eggs in the same mass such as frogs’ eggs; the 
reaction has the same value for the two directions of 
the exciting current, being + 0.03 volt; it is entirely 
effaced by heating to 40 to 45 deg. C. In the case of 
certain animalcules, which, when dried, seem to pos- 
sess no sign of life, but in which, upon exposure to 
moisture, the vital activity is developed, the current 
indications follow the eame order; in the first case 
no current is given, but upon the development of vital 
activity the characteristic current is always given. In 
the case of tissues, it was found that tissue which had 
been rendered insensible by anwsthetics gave no reac- 
tion, thus likening it te dead tissue. When the anas- 
thetic action was removed and vitality became appar- 
ent, the characteristic electrical reaction followed in 
all cases observed. 

vosmnen selene dialesiliiniaiaiaieesinsasinaimate 


SUBTERRANEAN TELEGRAPH CABLE 

IN THE WORLD. 

The British Postal Telegraph Department has re- 
cently completed the laying of the underground tele- 
graph cable, in place of the overhead wires, between 
London and Birmingham, a distance of 117% miles— 
the longest underground telegraph cable in the world. 
The overhead telegraphic wire system in Hngland, 
especially in the midland counties, suffers consider- 
ably from the effects of storms, notably in winter 
when the wires are often broken down by the weight 
of the snow, completely disorganizing the telegraphic 
communication for hours and sometimes days. In 
view of the fact that the principal great north trunk 
telegraph lines to Manchester, Liverpool, Glasgow and 
the other important industria! centers, radiate from 
Birmingham, some of the magnitude of the block 
caused by such a disruption of the lines may be con- 
ceived. Then again enormous expense is entailed in 
the constant repairs of the wires, since some disaster 
invariably occurs even in a moderate gale. In view of 
these circumstances the postal authorities determined 
four years ago to bridge over as far as practicable 
these exposed zones where overhead wires suffered 
so severely from storms, by laying the cables under- 
ground. The most importent and largest section of 
this scheme proved by the survey to be that between 
London and Birmingham. 

The cable consists of 76 wires, each of which ts 
insulated in specially desiccated paper, and the whole 
inciosed in a leaden sheath to prevent the admission 
of moisture. It is laid in cast iron socket pipes, built 
in sections of 150 yards each. These pipes are buried 
at a depth of about 4 feet below the roadways, and 
where the cable passes beneath the pathways, at a 
depth of only two feet. The cable was manufactured 
in sections of 152 yards, thus leaving a yard at either 
end of the pipe sections, to enable the connections be- 


THE LONGEST 


tween the sections to be made. 

When a section of pipes had been laid the drum 
containing the cable was brought to the end of the 
conduit, a pulling clip fixed to the end and the cable 
pulled through the pipes. As the cable passed off the 
drum into the pipes it was freely lubricated with 
petroleum jelly. 

Great care had to be exercised in joining the sec- 
tions, so that the insulation was rendered perfect 
The lead covering at the ends of the two cables to be 
joined were first removed, to lay bare the ends of the 
conductors which were laid back in flakes to facilitate 
the process of separately joining each pair of wires. 
The joints were effected by means of a split copper 
tube tinned inside, with paper wrapped longitudinally 
round the exterior, and the wires secured tightly to- 
gether with thread. No two joints were made in the 
same place, so that the wires did not present a bulged 
appearance at one cpot. More paper insulator was 
then wrapped round and a lead sleeve pulled over 
the exposed wires and sealed up thoroughly at each 
end, so that the cable was converted into practically 
one length. 

At intervals of five miles throughout the whole 
route, test boxes are placed on the roadside, They are 
built upon a foundation of 9-inch brickwork, set in 
cement mortar, forming an underground chamber 
throug which the cable passes into the connestion 
box inside the test pillar. By this means the indl- 
vidual wires may be tested and crossed quickly and 
readily. 

At Weedon, which is a junction of several lines from 
the north, there is a test box where the wires cross 
from the open to the underground. When a break- 
down, therefore, occurs beyond Weedon, the wires are 
immediately crossed, and the underground portion of 
the cable utilized, by which means all delays are 
avoided. The work has been executed throughout with 
great skill and care, so that the possibility of a break. 
down between London and Birmingham is now very 
remote. 
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THE MANUFACTURE OF OSTRICH FEATHERS. 
The chief source of ipply of ostrich feathers, the 


manufacture of which into “plumes, boas,” “tips 





1, STRINGING THE FEATHERS TOGETHER FOR THE 
DYE. 
“pompons trimmings,” and the other odds and ends 
of decoration so dear to the feminine heart, affords 
employment to many thousands of operatives in this 
city, is the ostrich farms of Cape Colony A few of 
the very finest feathers are brought from Egypt; and 
of late years the ostrich farms of Southern California 
and Arizona have contributed a small share to the 
general market. Ostrich farming, introduced into this 
country by Edwin Cawston, of South Pasadena, Cal 
is a comparatively new industry in CaliYornia, and 





3. SIZING AND TRIMMING. 


; 


at first the feather supplied to the market from this 
source were below the average Of late years care 
ful breeding and a more careful selection and care of 
the birds have produced a marked improvement, and 
to-day the feathers received from California are fully 


up to the standard 


The feathere are received by the manufacturers in 
New York in bundles of one hundred rhe first step 
is to open the bundles, separate the feathers and tie 


them by their stems on strings, three in a piquet, 








2, DYEING THE FEATHERS. 
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ready for dyeing, Fig. 1. In the dye-house the strings 
of feathers are first washed in soapsuds made from 
common washing soap They are then thoroughly 
scrubbed on an ordinary scrubbing-board, such as is 
used by washerwomen Next they are put in a vat 
of red dye, Fig. 2, in which they are allowed to re- 
main for four hours. After they have been taken from 
the vat, they are placed in a bath of black dye, 
in which the feathers are left usually for twenty 
four hours, though the time may vary somewhat 
according to the quality of the goods rhe dye vats, 
it should be mentioned, are heated by steam to a 
temperature of 150 degrees to 180 degrees Fah. After 
the black dye, the feathers are given a finishing brush 
ing and scrubbing They are then taken to a drying 
room where the strings of feathers are hung up 
and exposed to a drying temperature of about 150 de 
grees for a period of six hours. As soon as they are 
dried, and before they are taken from the drying 
room, the feathers are thoroughly thrashed out upon 
a board, the object being to thoroughly open up the 


flues and reproduce the feathery effect which is 


natural to the ostrich feather It will be seen that 
the process of black dyeing is tedious and costly 
Color dyeing, as it is known, in which the various tints 
such as light blue, pink, cardinal, ete., are given to the 
feathers, is much more quickly done, the whole process 


taking less than one hour 
Plumes and Tips After they have been dried and 
thrashed out, the feathers are cut off the strings and 
laid loosely in boxes. and carried to a number of girls, 
before each of whom there is a wooden board grad 
uated in inches, Fig. 3 The feathers are laid on 
these boards and sorted according to 
their size They are then trimmed, 
the stems being shortened by taking 
off the rough, undesirable portion, and 
the head of the feather trimmed off 
As the feathers are finished they are 
laid in little piles between vertical 
sticks according to their size After 
sizing the feathers are graded ac 
cording to their excellence, and put 
together ready for sewing 
A single ostrich feather, unless 
it be of very exceptional quality 
does not have a sufficient number 
of flues to give it the mass which 
constitutes one of the beauties of a 
good feather Hence, it is custom 
ary to place several feathers above 
one another and sew them together 
into one To do this, however, it 
is necessary to remove the greater 
portion of the quill. The first sewer 
splits the feather in two, a process 
which is known as “parrying;” al 
though in some cases, instead of 
splitting the feather,it is customary 
to slice off the quill. The ordinary 
grades of plumes contain three or 
four ostrich feathers, while the finest 
have five or six feathers. After they 
are assembled one above the other the 
feathers are stitched along the stems at 
intervals of an inch, the outer feather of all having 
the stem left intact and the others being sewed down 
upon it The feather is now “stemmed,” that is to 
say, an artificial stem of wire is sewn to it, and then 
it undergoes the important process of curling, as de 
scribed below in 
connection with 
the manufacture 
of boas. The last 
work to be done 
upon the plumes 
is that of “bend 
ing,”” which con 
sists of turning 
over the head of 
the feather so 
that the flues are 
heavily massed 
Feather Boas 
In the manufac 
ture of feather 
boas the process 
is practically the 
same, with the ex 
ception that in 
stead of the feath 
ers being sewn 
down upon one 
another, they are 
sewn into contin 
uous lengths of 
from one up to 
three yards, Fig. 
4. The string 
of sewn feathers 
is then twisted 
above a steam ket- 
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tle, as shown in our illustration No. 5, the object 
of the steaming being to render the flues flexible for 
the next process, which is that of curling. The curling 








4. SEWING A BOA. 


is done by gathering up a few flues a. a time and draw 
ing them over the Liunt edge of a curling tool, whose 
blade is shaped something like a gardener’s pruning 
knife; the flues as they are drawn over the blade 
are pressed down by the thumb, and although the 





5. STEAMING A FEATHER AND TWISTING A BOA. 


process looks very simple, as a matter of fact great 
skill is necessary to secure the desired curl. This is 
really the most expert work in the whole process of 
the manufacture of ostrich feathers, and the girls 
who are engaged in it, working on piece work, make 
in the dull season from $15 to $20, and in the busy 
season from $40 to $50 a week. The plumes are curled 
in the same way as the boas, some of them being 
curled over the stem, ard others curled plain, or in the 
ordinary way 

Tips are manufactured in the same way as plumes, 
with the difference that the ends are more completely 
bent over, and the feathers are wired three in a bunch, 

Pompons.—In the manufactureof pompons the feather 
is split so as to render it very pliable. It is then curied 
into a deep French curl, put together into a circle and 
tied with silk, an aigrette being placed in the center. 

The feathers as they come to the manufacturers in 
the raw state are worth from $1.50 to $125 per pound, 
ccording to the quality In the finished state they 
are worth from $7.50 to $144 per dozen. The cost of 
the finest feathers has been considerably reduced 
during late years, for only ten years ago they used to 
cos* as much as $150 to $200 a dozen. At that time, 
however, feathers were not sewn or bent, and a single 
plume of the same mass and size as a high-priced 
sewn feather was very costly. The illustrations ac- 
companying this article show the manufacture of 
feathers as carrie] out at the establishment of J. A. 
Stein, of 54 to 58 East 9th Street, New York city, to 
whom we are indebted for courtesies in the preparation 
of this article 

>-?o--> 

The Municipal Council of Paris has asked the Prefect 
of the Seine to forbid the throwing of paper streamers 
in the coming carnival, on the groun@ that they injure 
the trees as well as dirty the streets. 








MARCH 16, !90!. 


THE OLD BOONTON FORGE, 

The building of the great reservoir near Boonton, 
N. J., which is to furnish Jersey City with its water 
supply, will cause the final disappearance of one of 
the most famous landmarks of American history—Old 
Boonton Forge. This queer structure, half brick and 
half wood, lies in the valley of the Rockaway River, 
the river itself almost brushing its side in its journey 
toward the Hackensack Directly across the country 
road which holds its uneven way toward Boonton is the 
old red house where Washington and Lafayette snent 
many weary days and 
weeks at various times 
during the New Jersey 
campaign 

Just now the Forge is 
being used as a machine 
shop by the reservoir con 
tractors, but in the latter 
half of the eighteenth cen 
tury it held a place that 
was peculiarly its own 
The structure was built in 
1760, just about the time 
that the English Parlia 
ment issued an edict that 
no ironwork could be man 
ufactured in the American 
colonies, and providing se 
vere punishment for any 
one who violated the com 
mand, It so happened that 
the New Jersey peopl 
wanted some ironwork 
and Boonton Forge was 
selected as the place of 
making There had never 
been any ironwork manu 
factured in the colonies be 
fore, but it was executed 
in earnest at the Forge 
and the work of manu 
facture went on without 
opposition until the Revo 
lution broke out, being 
carried on with profound secrecy. The atmosphere 
about Boonton was exceedingly patriotic, and the peo 
ple were extremely proud of the Forge, which they had 
dubbed “Liberty Forge.” When Washington's men 
began operations in New Jersey it was found there 
was dire need of ammunition, and that the cannon 
would soon become practically useless because of the 
seeming impossibility of obtaining the necessary can- 
non balls. Then it was that the Forge entered upon its 
proudest days. There was a good deal of iron stored 
there, originally obtained for purposes of peace, but 
the consent of the owners was easily secured, and by 
Washington's order the fire of the Forge soon blazed 
in the work of casting shot to hurl against the British. 

Hundreds of cannon balls were made and turned 
over to the Continental artillery before the patriotic 
work ceased, and it is current history that Washington 
said the task performed at Boonton Forge had much 
to do with the success of American arms. 

Until the building of the reservoir began, the Forge 
was silent and untenanted, except when occasionally 
it was found useful for some special work that the 
equipment of the building lent itself to. It is lively 
enough to-day, but within a year’s time the water of 
the reservoir will stand one hundred feet deep over 
its site. 

The reservoir whose building has doomed the old 
Forge will be a notable work when complete. The 


Cylinders, 21 inches by 26 inches. Drivers, 79 inches diameter 
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iand which it will contain is all of historic interest. 
Some of the farms included have been in the pos- 
session of the same families for two hundred years. 
The reservoir itself will be 21-7 miles long and 1% 
miles wide at its longest and widest points, the total 
circumference being 10 miles. There are 200 acres of 
woodland to be cleared, and by January, 1902, every- 
thing above six inches in height upon the 970 acres of 
land that water is to cover will have been uprooted and 
carried away 


It will be necessary for the water to journey 23 miles 


165 


(indeed, it is certain that in the yery near future our 
railroads will have to make an increase in the speed 
of their so-called fast trains), led the Superintendent 
of Motive Power of the railroad, Mr. Waitt, to design 
an express locomotive which is intended to haul 
heavier trains at the present rate of speed, or the 
same trains at a higher rate of speed, than is now ac- 
complished. This engine, which forms the subject 
of our accompanying illustration, is of the very pop- 
ular Atlantic type, which differs from the American 
type to which No. 999 belongs in having the four- 

coupled drivers placed well 








OLD BOONTON FORGE—A PRE-REVOLUTIONARY FOUNDRY WHERE CANNON BALLS WERE CAST FOR 


THE CONTINENTAL ARMY 


after it leaves the reservoir before it reaches the Jersey 
City mains, the trip being made through a series of 
pipes and conduits It will pass twice under the 
Passaic River, and once under the Hackensack. The 
construction of reservoirs and aqueducts for the water 
will when completed have oceupied little more than two 
years. The work has a number of unusual features, 
but none are more interesting than the fact that it is 
the only reservoir so far as known that has for its 
site a Revolutionary battleground. 
—> + 3° + a — 

MOST POWERFUL EXPRESS LOCOMOTIVE IN THE WORLD 

lt is now nearly a decade since the New York Central 
and Hudson River Railroad Company introduced into 
its service a powerful express locomotive which, at 
the time, was probably the most efficient engine of its 
type in the world. We refer to the locomotive known 
as No. 999, a typical eight-wheeled, American loco- 
motive, which, in those days, was distinguished from 
other American locomotives in service by the great 
size of its drivers, which were 7 feet in diameter, its 
large heating surface of 1,900 square feet, and a boiler 
pressure of 190 pounds to the square inch. This engine 
and its somewhat modified successors bave been doing 
excellent work in hauling the Empire State Express 
and the fastest, long-distance trains of this railroad. 

The rapid increase in the weight of trains, coupled 
with the utter impossibi:ity of reducing the speed 


forward under tne center 
of the boiler with the con 
necting rod coupled to the 
rear instead of to the front 
driver, a pair of trailing 
wheels being placed be- 
neath the firebox, as shown 
in the cut, 

The primary’ object 
aimed at in the new loco- 
motive is to provide a huge 
boiler with sufficient ca- 
pacity to insure a plentiful 
supply of steam at 200 
pounds pressure under the 
most exacting conditions 
of service. The American 
type of engine, in which 
the firebox is carried in 
side the frames and be 
tween the axles of two 
pairs of driving wheels, 
necessarily imposes re 
strictions on the size of the 
firebox, and limits the 
grate surface and firebox 
heating surface. One ad 
vantage of the Atlantic 
type is that by the use of 
the small diameter trailing 
wheels, the firebox may be 
carried above the frames 
and project laterally beyond 
them, and there is no severe limit placed upon the 
length of the firebox, as there would were it carried 
between the driving axles. In the New York Central 
engine the firebox has an internal width of 6 feet 3% 
inches, and a length of 8 feet, with a grate area of 
50.3 square feet and a total heating surface of 180 
square feet. The outside diameter of the boiler at the 
first ring is 6 feet, and it contains 396 2-inch tubes, 
which are 16 feet in length over the tube-sheets. The 
heating surface of the tubes reaches the enormous 
total of 3,298 square feet, arid adding to this the heat- 
ing surface of the firebox, and 27 square feet as the 
Leating surface of the water-tubes, we have a total 
heating surface for the whole boiler of 3,505 square 
feet. This is by far the largest amount of heating sur- 
face ever given to a passenger locomotive, and it is 
only exceeded by the largest freight locomotives in 
the world, the Pittsburg, Bessemer and Lake Erie con 
solidations having 3,805 square feet. 

It certainly looks as though the designer's expecta 
tion that the boiler will supply 200 pounds of steam in 
any quantities that the cylinders may call for will be 
easily realized 

As the cylinders are 21 inches in diameter by 26 
inches stroke, it will be understood that when they 
are working up to full power an unusual amount of ad- 
hesion will be required, and to meet this emergency 
the engine is fitted with what is known as an adjusta- 
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Weight of Engine, 176,000 pounds, Total Heating Surface, 5,50 square fect. Steam Pressure, 20 pounds, Braciive 


Effort, 2.80 pounds, 
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ble equalizer fulcrum. This consists of a pair of levers 


operated by air cylinders, which are so arranged that 


when air is admitted to the cylinders and the levers 


are depressed, the fulcrum is shifted and a part of the 
load 


truck and trailing wheels is thrown on to the drivers 


engine which ordinarily rests upon the engine 


thereby increasing their adhesion. The normal distri 
bution of the weight of the engine, which in working 
order is 176,000 pounds, is 95,000 pounds on the drivers 
12,600 pounds on the truck, and 38,400 pounds on the 
trailers On approaching a grade, or in starting, or 


when any supreme effort is to be made, the adjustable 
fulcrum its shifted and the weight distribution becomes 
104,800 pounds on the drivers, 37,000 pounds on the 
truck, and 34,200 pounds on the trailing wheels. The 
normal traction, reckoned at 85 per cent of the full 
steam pressure is 23,725 pounds; but when the device 


just described is thrown into action the tractive ef 


fort is raised to 2! The valves are of the 

diameter with inside ad 
of the simple type and the 
The 


water and a coal 


10 pounds 





piston type, 12 incnes in 


mission; the engines are 


drivers are 79 inches in diameter tender has 


1 tank capacity of 50,000 gallons of 


capacity of 10 tons 


Altogether we must confess to a great liking for this 


beginning-of-the-century locomotive It is strictly in 


line with the trend of developments in American loco 
motive designing, and as far as its contour and general 


appearance {is concerned it is exceedingly handsome and 


impressive rhe ‘only criticism which we could make 
on this score is that the smokestack, though prob 
ably quite sufficient for its legitimate purpose, looks 


dwarfed and insignificant in comparison with the vast 
buik of the engine. Our thanks are due to the Schenec 
tady Locomotive Works for the photograph from which 
ur engraving is made 
o-oo 
THE PITCH LAKE AND THE ASPHALT INDUSTRY OF 
TRINIDAD. 
rhe island of Trinidad, which Is the largest of the 
British West ; 


Indies, is 30 by 50 miles and lies in 10 
degrees north latitude 


62 degrees 0 minute west longi 
Venezuela by the Gulf 


tude, and is separated from 


channels connecting it with 


Atlantic 


of Paria and the narrow 
the Caribbean Sea to the north and the broad 
to the east, the fsland being apparently broken off from 
the mainiand 

This 


The largest and 


island isphaltic 
this 


is the one known as the 


contains numerous deposits 
section, as 
Pitch 


This is situated on the gulf coast or northerr 


most interesting of 


well as of the world 
Lake.’ 


side of the western portion of the island, and lies in 


land about one mile rhe topography of this portion 


of the island ts irregular and rolling, and in the im 
mediate vicinity of the Pitch Lake it is extremely 
simple, with the ground sloping gradually up from 


the sea to the Pitch Lake, which lies on the brow of a 


hill forming the end of a low ridge extending into 
the interior 
The lake liew at an elevation of 136 feet above the 


ea and covers an area of 114 acres, nearly circular 


n form, and lies on top of th hill in a basin-like 


convincing evidence of 
The 
portion of the 


lepression that presents most 


ne the broad-mouthed crater of a volcano 


cistence of mud volcanoes in this 


land and one smal! one about a mile to the south 


ist of the lake lends to the theory that this is the 


crater of an extinct mud voleano into which the asphalt 
has broken and filled it to the brim, and possibly at 


seme prehistoric time has broken over the combing 
of the crater and flowed down toward the sea, filling on 
its way the hollows and pockets in the irregular sur 
face and mixing with the dirt and other impurities on 
its way, forming what is known as land asphalt de 
The rim of is from 3 to 6 feet 


higher than the general level of the lake 


posits this crater 
the highest 
of the inner slopes of which are covered with a thin 
that 


mass has at 


layer of sun-dried or dead 
that the 


time subsided 


pitch seems to indi 


cate entire some prehistoric 
Borings show that the bottom of the 
lake is funnel shaped, as it is possible to bore through 
the mass and into the clay at a considerable distance 
in from the rim, but as the center is approached it 


has been so far impossible to get through it; a depth 
of 140 feet has been reached with no perceptible change 
in the nature of the material, and the deposit tapers 
from a thin sheet at the rim to the bottomless center. 

To the west of the lake, on the gulf coast, bold 
cliffs of bright red and yellow porcelainite with veins 
of porcelain jasper, strata of loose sandstone saturated 
with asphaltic oll are to be found for a distance of 
{ or 5 miles along the coast. Two oil springs occur 
in this vicinity, one about 200 feet from the beach 
and about 40 feet above the sea; the other bubbles up 
from beneath the guif at a similar distance out from 
the shore and spreads out over the surface of the 
water. Attempts were made at one time to separate 
the petroleum from the product of the former deposit, 
a company being formed for this purpose, but they 
were unsuccessful and soon gave it up. 

The eurface of the lake is not a continuous sheet. 
but is traversed by a series of crevasses or channels, 
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which are connected into one system, that are always 
filled with water, and at times during the rainy season 
become 12 or 15 feet deep These channels divide the 
entire surface into a great number of flat topped, slight- 
ly convex areas, many of which are nearly circular, and 
flattened 
surface of 


which resemble cones. These areas each 


present a concentric wrinkles, caused by 
from the higher 
The movement 


from the center outward is 


the gradual sliding of the surface 


center toward the channels of water. 
of these areas probably 


blow-hole or fissure in the underlying 
directly 


which the pitch and gases are slowly 


caused by a 


sandstone under the through 


Blow 


being center 
issuing 
holes that are much more defined occur in many places 
in the surrounding vicinity at distances varying from 
mile from the lake 


a few hundred feet to a 


They 


) 
| 





DIGGING AND LOADING ASPHALT ON THE LAKE 


are at times active, and small quantities of semi-liquid 


sticky pitch are forced up and build up small cones 


of 6 or 8 feet in diameter that spread out on the 


surface and form miniature pitch lakes, the pitch 
soon becoming hard by the evaporation of the vol 
atile oils, leaving a small mass of pitch that is very 
largely mixed with the earth that it has gathered in 


its passage in what appears to be a small tube lead 


! 


zx down io a larger deposit below, the surface of the 


ground being in most instances higher than the level 
of tl urface of the lake 

The largest and most active of these cones is at 
the nter of the crater, where semi-liquid pitch and 
rane ire constantly bubbling up rhis appears to be 
the main source of inflow and builds up a convex area 
of considerably larger proportions than its neighbors 
and the highest portion of the entire surface, and is 


soft enough at the center so that a man will slowly sink 





DIGGING LAND ASPHALT. 


into it and would probably, in time, be engulfed. The 
gases that are emitted are sulphureted hydrogen, and 
give off a vile sulphurous odor and are inflammable, 
the bubbles burning with a slight explosion as a lighted 
match is held to them. 

The water filling the channels is clear rain water, 
and nearly always holds in solution considerable 
sulphur absorbed from the pitch; in places this be- 
comes of a decided acid reaction and will turn litmus 
paper. These mineral properties lead the native ne- 
gzroes to believe that it possesses medical virtues, and 
they come from some distance to bathe themselves in 
this veritable “Siloam.” 

Notwithstanding the mineral nature and the ex- 
ceedingly high temperature of this water, which at 
times during the iniddle of the day is 140 degrees F.., 
a peculiar kind of fish thrives here and grows to 8 
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and 10 inches in length. This water is also used for 
laundry purposes, and during the dry season the na- 
tives come from long distances, bringing their soiled 
clothing in bundles on their heads to wash in these 
pools of clear warm water. 

The pitch is excavated for shipment by digging it 
up with a pick-ax, into pieces weighing 20 or 30 
pounds, in patches of about 30 or 40 feet square, to 
a depth of 3 or 4 feet 
of these excavations it begins to obliterate itself and 
There is a slight clos 


As soon as work ceases on one 


come back to the original level. 
ing in of the sides and a general rising up of the bot 
tom, caused by the surrounding pressure and a slightly 
softer mass underneath the crust-like surface, and four 
or five hours of midday sun will bring it back to prac- 
tically the same level, and as many days will ob- 
literate all trace of it There is no evidence of a 
higher temperature or of internal heat, and the plas- 
ticity is probably due to the oily matter it contains. The 
excavations and the movement caused by the inflow 
of pitch and gases cause the entire mass to be con- 
and a line of 
across the lake with a surveyor’s transit 
will in a few days be 8 or 10 feet out of line. 


stantly moving in an irregular manner, 
stakes set 


Numerous patches of vegetation, consisting in some 
cases of trees 5 or 6 inches in diameter at the butt, 
accumulated in the 
this general 


subsist on soil which has been 


crevasses. These islands, too, share in 
movement 

Statistics show that a lowering of 6 inches over the 
entire surface of the lake corresponds to the removal 
of about 100,000 tons, which is the approximate annual 
shipment 

An American company has a lease of this lake from 
the British government and is engaged in shipping 
the pitch to all parts of the world, to be used princi 
1894 it was 
dug out and loaded into carts and hauled to the beach, 
and from lying at 
anchor in an open roadstead, but during that year a 


pally for. paving purposes. Previous to 


there lightered out to the ships 
pier i,700 feet long was built out into the gulf and an 
extensive loading plant was installed. The accompany 
ing illustrations will help to give the reader some idea 
of this plant, 
running from a terminal power station, on the hard 
lake, run by an 


which consists of a surface tramway 


gres_od bordering the endless wire 
rope forming a loop around the center of the lake 4,000 
feet long Trains of three flat cars, carrying two 
iron tubs holding 1,000 pounds of pitch each and con 
trolled by a gripman on each train, traverse this loop 
stopping at the loaded At the 
terminal station these loaded tubs are exchanged for 
empty hydraulic lift that transfers them 


to an aerial tramway, which is also driven by an end 


excavations to be 
ones on a 
less wire rope. and carried on steel towers down over 
the hill and out to the extreme end of the pier, 
it is dumped direct into the hold of the ships laying 
alongside, the empty tubs returning on the other side 
of the loop. The surface tramway to the lake and 
the aerial tramway to the pier are coupled up to the 


where 


same engine and the loaded tubs going down the aerial 
tramway by gravity help to run the entire system and 
a small engine developing about 20 horse power runs 
the entire plant. Each tub is weighed (and checked 
by a customs officer for the purpose of fixing the ex 
port duty collected by the government) on a scale 
block in the overhead track in the terminal station be 
fore wire. About 175 
tubs pass over this scale per hour, making about 80 


being gripped to the hauling 


tons per hour, or 800 tons per day, and employing a 


working force of 150 men. This plant was a revelation 
to the people of the island, and was a source of great 
surprise to them that it was a success, as they looked 
upon it as a wild scheme and predicted dire failure. 
is entirely of native negroes, 


wished for. 


The labor employed 
who are not all that 
people are ordinarily very contented and happy, with 
no thought of the morrow, and unless they are hungry 
they will laugh at a threat to discharge them. They 
little clothing, any temporary shelter 
for a sleeping place, and they can sub 


could be These 


require very 
will answer 
sist on sugar cane and fruit that grows in abundance 
about the island. They are very independent and ex 
and clever only in dishonesty. 

The management consists of five Americans. The 
dwellings of the manager and his staff and the of 
fice are built on the pier at a distance of 1,000 feet 
from the shore. The prevalence of malarial fevers 
in this portion of the island makes it impossible for 
a person accustomed to the northern latitudes to live 
on shore at night time without becoming impregnated 
with this dread disease that is omnipresent in tropical 
countries. 

A coasting steamer that runs about the island calls 
at the pier three times a week, bringing local mails 
and supplies from Port of Spain, the principal city of 
the island. and at intervals of two weeks the steamers 
from New York and London visi: the island, bringing 
mails from the ouside world. 

————_—__ soo ___ —— 

The site of the anciert Cyrene is being excavated 

by a Danish archwological expedition. 


tremely laz) 
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Sclenece Notes, 
When once a milk bottle has been injured, be it in 
says The New York Medical 
Journal, its future injury is likely to be speedy. Pur- 
veyors of bottled milk should be warned that every 


‘ver so slight a degree 


yottle with a chipped mouth should be discarded. 

The Department of State has received a note from 
he legation of Sweden and Norway, dated Washington, 
February 2, 1901, stating that the managers of the 
Nobel Fund, of Stockholm, have been authorized to cor- 
respond directly with interested parties abroad without 
using the channel of the Ministry of Foreign Affairs at 
Stockholm 

Ata recent meeting of the Academy of Medicine, Dr. 
Jarre announced the discovery of a remedy for the foot 
ind mouth disease, which is so fatal to sheep. He says 
1e has successfully used the remedy in 1,500 cases in 
two years. It consists of a concentrated solution of 
This is 


hromic acid at 33 per cent chemically pure 


employed as a caustic to the sore. The cure is rapid 
and certain. Dr. Jarre says that M. Dupuy, Minister 
ff Agriculture, has promised to give the remedy official 
tests 

Armour & Co. closed, on March 4, the largest con- 
tract for supplies for a polar expedition ever taken by 
an Arctic explorer. The contract was awarded by Eve- 
lyn B. Baidwin, who will head the expedition to the 
North Pole which will start about June 1, and will con- 
sist of 200 tons—ten carloads—of specially prepared 
food-stuffs, which it is expected will last Baldwin and 
his part) twenty-seven months. The value of the sup- 
plies is between $50,000 and $60,000, The supplies are 
to be delivered in New York by April 1, and will be 
shipped thence to Dundee, Scotland; Tromsoe, Norway, 
and Sandifiord, Norway 

Consul Hughes, of Coburg, says that Prof. Pictet, of 
Geneva, is reported to have devised a plan by which 
produced on a commercial scale and at 
By this method 


oxygen can be 
a cost that will greatly increase its use 
air is admitted into a condenser, the condenser being 
cooled by liquid air. The low temperature causes the 
oxygen to separate by gravity from the nitrogen of the 
air It is then drawn off from the bottom of the con 
denser, and the nitrogen from the top, while any car 
bonic acid present, made liquid by the low temperature, 
is drawn into tubes. As a 500 horse power engine will 
make 500,000 feet of oxygen a day, it seems that the 
process is not expensive 

vrof. J. B. Steere, who is well known to readers of the 
Screntiric AMERICAN by reason of his valuable papers 
on the Philippines published in this paper during the 
ate war, has been sent to the Amazon to make a col 
that Each specimen 


ection of the fauna of region 


will be prepared on the spot instead of preserved in 
shipped in time to 
Pan-American Prof 


is a celebrated ichthyologist, 


alcohol as heretofore, and will be 


be exhibited at the Exposition 
Steere, who, by the bye 
experienced great difficulty in securing passage he 
engaged transportation in one vessel, but on arrival 
in New York he found that the vessel had no license 
to carry passengers He signed articles at once and 
shipped as purser The energy of American scientific 
men is to be commended 

The London Standard has been advocating the manu 
A large farmer in the 
England has been carrying out experi 


brandy 


facture of beer from beet roots 
southwest of 
ments for several years for the distilling of 
from this product, but the results were not encourag 
ing. Other experimenters, however, have been more 
suecessful in their efforts, and it 
preparations are being made to give the suggestion 
The beet abounds in the 


appears extensive 


a thorough practicable trial. 
sugar juice, but it is stated that the cost of separating 
it from the gums, acids, and salts is somewhat ex 
result in a higher 
On the other hand, the principal 
favor is that its utilization 


pensive and would price being 
charged for the beer. 
recommendation in its 
would dispense with the employment of those danger 
ous substances conducive to arsenical poisoning. 

A project is on foot for the retention for a number 
of years of twelve out of the sixteen buildings on the 
Street of Nations, of the Paris Exposition. With the 
exception of those representing Italy, Spain, Turkey 
and Servia, the buildings were found to be sound, It 
is proposed to establish a Museum of Comparative Edu 
cation in the United States Building, and in the Aus- 
trian Building an exhibition of the international exhi 
bitions between 1798 and 1900; the Hungarian Building 
will be assigned to the history of civilization; the 
Belgian Building will probably be used as a Museum 
of National Art; the Norwegian pavilion will contain 
objects relating to navigation and marine exploration; 
the German Building will be devoted to learned socie 
Building will be converted into a 

Instruction, and the building of 


ties; the Swedish 

Museum of Manual 
Greece, if it can be retained, will be used to show the 
recent discoveries in classical architecture. The build 
devoted to geography, and of 
The building oceupied by 


ing of Finland will be 
Monaco to oceanography 
Great Britain will be reserved for sanitary scienee and 


bacteriology 


Scientific American, 


Engineering Notes, 

A speed test was recently made with a wood pulley 
46% inches in diameter, 16 inches face and bored for 
a 4inch shaft. A total rim speed of 28,889 feet was at- 
tained, the pulley showing no signs of giving out at 
this high speed. 

Men who are enlisted for service in the navy are not 
to be assigned to service in submarine boats without 
their consent, and the Bureau of Navigation will rec- 
ommend that special service enlistments for these 
vessels be authorized. 

In the Washington navy yard there are scales with 
a capacity of 150 tons, but it has been found that they 
will weigh much more than this, and two 13-inch guns 
have been weighed with accuracy. The platform of 
the machine is 48 feet long and 12 feet wide. 

The Pennsylvania Railroad will spend about $2,500,- 
000 for new locomotives during the current year, and 
the Baltimore & Ohio will spend $1,300,000 for the 
same purpose. The Pennsylvania has authorized the 
construction of 204 new engines, and all but about 
50 will be built in the railroad’s own shops. 

French engineers are again considering the ad- 
visability of bringing an adequate water supply from 
Lake Geneva. The supply is practically inexhaustible 
and the water is extremely pure. It is thought that 
the total cost of the undertaking would be $200,000,000, 
including $25,000,000 which the Swiss government 
would require. 

Manufacturers of armor plate are 
experiencing exceptionally busy times in England. The 
war in South Africa has had the effect of depleting the 
military department of their heavy stocks of war 
stores, and consequently it will take a long time to 
fully replenish them It has also decided to 
reorganize the artillery section of the British army, 
and to equip it with the latest and most powerful type 
Several orders for this new armament have 


projectiles and 


been 


of guns 
been already placed and the manufacturers are work- 
ing at full pressure in order to deliver the contracts 
within the specified time 

An interesting sight at the yards of Denny Bros., 
flying machine, which the Dennys 
successful, says the New 


shipbuilders, is a 
are confident will be very 
York Sun It looks much like Zeppelin's airship, and 
was designed by a Spanish youth mainly as an engine 
It is intended to rise to a great height and drop 
The Dennys are also building the first tur 


of war. 
explosives 
bine passenger ship, which was designed by Parsons, of 
Glasgow, for a syndicate of shipowners. The boat will 
ply between Greenock and local pleasure resorts. She 
will have a speed of 27 knots an hour. 

Some two years ago a Mr. Henry W. Wing, of Boston, 
Mass., devised a new spinning machine, which he took 
with him to Bradford, the center of the spinning in 
Britain. There, aided by local en 
gineers and experts, he improved his appliance which 
capable of spinning 


dustry of Great 


is now in active operation. It is 
a variety of materials, such as asbestos and peat moss, 
as easily and as readily as wool, and when completed 
it is difficult to determine the original nature of the 
fabric. The apparatus will be specially useful for the 
spinning of flax waste, which hitherto has been con- 
sidered almost a waste product, and as such has been 
sold for paper-making. By this means, however, it 
wiil be spun into a more profitable commercial article. 

An interesting statistical return has recently been 
compiled showing the remarkable growth of railways 
in Great Britain from 1872 to 1899. In the former 
year 15,814 miles of railways were in operation, while 
in 1899 the mileage had increased to 21,700. The gross 
receipts derived from all the railways in 1899 exceed 
those of 1872 by over $242,157,675. On the other hand, 
working expenses have increased to the exten’ of $169,- 
065,235. The third-class passenger traffic is the princi- 
pal source of revenue, the number of first and second- 
class passengers for the year 1899 showing a decrease 
of 3,469,856 and 3,972,491, respectively, in comparison 
with the returns for 1872. The average dividend earned 
by the railways in 1872 was 4.74 per cent, and it has 
now decreased to 3.61 per cent for 1899. 

The British Naval Department have just 
orders for the construction of two first-class battle- 
ships of the “Majestic” class to be named respectively 
six armored cruisers, 
type, and 


placed 


“Queen” and “Prince of Wales;” 
two second-class cruisers of the “Minerva” 
two sloops. The two first-class battleships are to be 
built in the government dockyards at Devonport and 
Chatham They will each be of 15,000 tons, and a 
speed of about nineteen knots per hour. The cruisers, 
two of which will be undertaken by the government, 
three in private firms on the Clyde, and the sixth at 
Newcastle on Tyne, will measure 440 feet in length, 
beam 66 feet, draught 24 feet 6 inches, displacement 
9,800 tons, engines 22,000 indicated horse 


power, and 
speed 23 knots. The second-class cruisers will have a 
speed of 20 knots (which, by the way, has been con- 
sidered insufficient for this type ef craft by naval ex- 
with the sloops, be built in 


perts), and will, together 


the royal yards 
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Automobile News, 

The attention of all United States inspectors of steam 
vessels has been called by the Treasury Department to 
the recent act of Congress, by which automobiles using 
gasoline may be transported on ferryboats or other 
steam vessels. The amendment to the Revised Statutes, 
parsed by Congress shortly before the adjournment, 
provided that nothing in the statutes should forbid the 
transportation of these vehicles, provided the flame 
used in connection with the motive power be extin- 
guished while the vehicles are on the vessel. It was 
provided, however, that the owner or master of a ves- 
sel may legally refuse to transport vehicles containing 
tanks of gasoline or other explosive liquid, ir he is dis- 
posed to do so. 


The question of automobiles for army use has not 
received the same attention in England as it has among 
other nations of Europe, especially France, Germany, 
and Italy; it is, however, being considered favorably 
by the authorities. It appears that a member of the 
Automobile Club of England proposed to the War Office 
to organize a volunteer corps of automobiles for the 
present campaign. He received the following reply: 
“The Secretary considers that the time has not yet 
come for organizing a special corps, although it is dis- 
posed, in case of urgence, to call upon the good-will 
of the authors of the proposition. He would be glad 
to have them furnish all the information relative to the 
number of machines to be disposed of and the services 
which they can render, indicating the speed, the maxi- 
mum load, the weight, and the consumption of each 
machine.” 


The Geographical Congress of Italy, which will be 
held at Milan, from the 11th to the 14th of April, has 
authorized the Touring Club of Italy to organize « 
special exposition of the methods of locomotion used 
for long voyages during the nineteenth century. The 
Touring Club has received the idee with enthusiasm 
and it will endeavor to make this exposition as com 
plete and as interesting as possible. In the collection 
will be found a series of maps of different periods, 
guides, notices relating to the various means of trans- 
port, railroads, tramways, boats, cycling and automo 
bile, as well as the subject of aerial navigation. The 
exposition is in charge of M. Bertarelli, one of the most 
efficient members of the club. At Milan a series of 
electric automobiles have been recently put in service 
as cubs, and it is thought that the system, afier it is 
well started, will prove quite successful. 


The programme for the Tour of Italy, which will 
take place next May, has been definitely fixed by the 
organization committee. The Tour is divided tnto two 
categories; the first includes the whole of the route 
laid out, or about 1,000 miles, and the second includes 
Florence-Rome-Milan, 660 miles, or Naples Rome 
Milan, 640 miles. The engagements close on the 15th 
of April; for the first category the sum fixed is $15, 
and for the second $10. Each of the competitors en 
tered for the Tour is to receive a handsome badge, 
and a special art prize will be offerec for each 
vehicle. An employé specially charged with the bag 
gage is to follow the tour by railread, and the con 
ductors are to be furnished with coupons for lodging 
and nourishment at reduced rates. The itinerary is 
ist day. Turin, Asti, Novi 
i06 miles. 2d day. Genoa, Chiavari, Spezia, 65 miles. 
3d day. Spezia, Pisa, Florence, 99 miles, 4th day. Flor 
ence, Sienna, 100 miles. Sth day. Sienna, Grosseto, 
Civita Vecchia, 125 miles. 6th day. Civita Veechia, 
Rome, 42 miles. The seventh day will be spent at 
Rome. 8th day. Rome, Civita Castellana, Terni, 60 
miles. 9th day. Terni, Perugia, 54 miles. 10:b day. 
Perugia, Scheggia, Pesaro, Rimini, 112 miles. 11th day. 
Rimini, Imola, Bologna, 67 miles. 12th day. Bologna, 
Ferrara, Padua, 74 miles, with promenade to Venice. 
13th day. Padua, Verona, Brescia, 89 miles. 14th day 
Brescia, Lodi, Milan, 60 miles. 


given as follows: Genoa, 


ee 


The New Star in Perseus, 


A circular has just been issued by Prof. &. C, Picker 
ing, director of the Harvard Observatory, which sup 
plies furtuer information concerning the first observa 
tions cf Nova Persel at that institution, and inei- 
dentally corrects certain false interpretations that have 
been put on the bulletin of February 22. The latter, 
after announcing that the new star was then of the 
first magnitude, added: “A photograph of this region 
taken on February 19 showed that it was fainter than 
the magnitude 10.5. This result was confirmed by 
photographs taken on February 2, 6, 8, and 18.” 

The inference has been drawn from this phrase 
ology that, although not so bright as a star of mag 
nitude 10.5, the Nova was, nevertheless, visible on al! 
of the dates specified, but that it increased suddenly in 
brilliancy between February 19 and 22. But the 
circular just. published makes it clear that the star 
was not found on any of the plates prior to Dr. Ander- 
son's discovery, although other stars as faint as the 
there Its history begins 


eleventh magnitude were 


with February 21, therefore 
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THIRD RAIL IN THE BALTIMORE BELT LINE 
TUNNEL. 

A few years ago the Baltimore & Ohio Railroad Com 
pany spent about $7,000,000 in constructing a railroad 
through the city of Baltimere and its suburbs in order 
to save about half an hour in time and to secure an 
all-rail route from the metropolis to the capital of 
the country Before the Belt Line was built passenger 
and freight trains were carried across the harbor on 
a huge car ferry named after the founder of the 
Baltimore & Ohio system, “John W. Garrett.” The 
Belt Railroad cost nearly $1,000,000 a mile to build 
and equip, owing to the large amount of tunnel con- 





CURRENT-TAKING SHOE. 


struction and other difficulties of the work, aiso to 
the fact that it was to be operated by both steam 
and electric service. It was the first railroad of any 
importance in the world to utilize large electric loco- 
motives for hauling freight and passenger trains. 
The use of electricity was decided upon for the 
reason that the Belt Line contains several heavy 
grades and has some of the sharpest curves of any 
railroad in the United States. To furnish the cur 
rent, a power house was built from which the elec 
tricity was transmitted by cables to an overhead con 
duit system, consisting of a metal trough hanging 
from iron bars, which were in turn supported by metal 
archways located from 200 to 300 feet apart. A “shoe 
made of cast iron slid through the trough, passing the 
current to the motors by means of an adjustable metal 
bar, which connected the shoe with the top of the 
electric locomotive In the tunnels the conduit was 
supported from the roof without the necessity of the 
archways, but it was found that a large quantity 
of the current passed to outside conductors in spite 
of the insulated protection, and this leakage necessi 
tated the generation of much more electric power than 
has been actually needed to work the motors. The 
overhead system has also required a considerable out 
lay yearly for repairs, and for some time past the 
Baltimore & Ohio management has been considering 
the adoption of some other mode of electric trans 
mission, especially as it wishes to use electric traction 
on about 70 miles of what is known as the mountain 
division in Maryland and West Virginia, where or 
dinary freight trains require two and three of the 
largest steam locomotives to carry them over the 





ELECTRIC LOCOMOTIVE TAKING CURRENT FROM THE THIRD RAIL, 


Scientific American. 


For the last six months the work of equip- 
ping the Belt Line with what is known as the third 
rail, also the sectional third-rail system, has been in 
progress. In the tunnels and in the vicinity of the 
railway stations the sectional system is used for a 
distance of 3% miles, the third rail covering the bal- 
ance of the Belt Line. Its instaliation is similar to 
the system on the New York, New Haven & Hartford 
Railroad between Boston and Nantasket Beach, but 
more current is required on the Belt Line. It is con 
veyed through an extra or feed rail laid about 18 
inches outside of the regular track. This weighs be 
tween 70 and 80 pounds to the yard and is bonded 


grades 


by insulated copper cables 
fastened into the ends of each 
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to that section by means of a temporary bridge which 
he places in position 

In operating the motors, the motorman turns the 
controller to the first notch, opening the throttle to 
the air engine, which, taking compressed air from the 
storage reservoir of the air-brake system, drives an 
electric generator, which generates sufficient current 
to operate the magnetic switch and charge the third 
rail with current from the power house. At the in- 
stant the magnetic switch is closed the power house 
current passes through it to the third rail, thence 
through the contact shoe and the controller to the 
electric generator which operates the switch, and 





rail. The current from the 
power house is also carried to 
the end of the feed rail by 
cables which are buried in the 
ground. The electrical loco 
motive takes its power by 
means of a shoe which slides 
along the top of the rail. 
Each locomotive has _ four 
shoes, fastened, one outside 
the lower part of each driving 
wheel, and connected with the 
locomotive frame by spring 
attachment that adjusts it 
self to any deviation in the 
track, so that the shoe is au 
tomaticaliy held upon the rail 
The sliding shoe is utilized 
on both the third rail and 
sectional portions. Only the 
portion of the sectional third 
rail, however, is charged with 
electricity that is covered with the locomotive. It 
receives its name from being divided into sec 
tions controlled by electric switches, which are auto 
matically operated by the movement of the locomo 
tive 

The switches are practically of the solenoid type 
with two windings, one a fine winding, taking a cur 
rent of about 550 volts from the generator on the elec- 
tric locomotive, through the controller, the contact 
shoes and the third rail. This current raises a plunger, 
which closes the switch and feeds the power house cur 
rent of 700 volts to the third rail. The moment the 
weaker generator current passes through the fine wind 
ing and closes the switch, current from the power 
house passes through the heavy winding of the magnet 
and keeps the switch closed until the t 


of the electrik locomotive have passed to the 
section. The circuits around the magnet being oken 
the switch opens by gravity The contacts last to 


operate are of carbon, and the spark, if any, is between 
these contacts, thus preserving the metallic contacts 
from injury At the instant the contact shoe at the 
forward end of the locomotive comes in contact with 
the forward section of the third-rail conductor, the 
switch controlling tae feeder for that section closes, 
and the switch for the rear section opens. 

Each of the magnetic switches is provided with a 
single pole double throw knife switch in series with 
the fine winding of the magnet. This is used by the 
inspector to test the magnetic switch and ascertain 
Should it be 
necessary to make any adjustment while the section 
controlled by the switch is in use the current is ted 


whether it is in proper adjustment 





AUTOMATIC MAGNETIC SWITCHES 


also to the four 300 horse power motors of the elec- 
Immediately and automatically the 
generator becomes a motor, operated by current from 


tric locomotives. 


the power house, and drives the air engine as an air 
compressor, recharging the compressed air reservoir 
from which the air engine originally obtained its 
power 

At no time is it possible during the operation of this 
system to have a charged conductor or third rail ex- 
cept when the motorman has turned the controller, 
and then only one section is charged, i. e., the section 
on which the electric locomotive is operating. 

The locomotives in use on the Belt Line have hauled 
by the overhead system two loaded freight trains 
with their engines, representing about 2,500 tons of 


weight 1 by the steam locomotives. This will 
ive an idea of their transmission power. THE same 
imount of current required for this pull has been 


transmitted by means of the sectional and third rails 
to the locomotives during the present tests without 
lificulty. The archways and conduits of the over- 
head system remain and the locomotives can take 
current as desired, either from the top or bottom. 
The accompanying photographs show the overhead con- 
nection, but the motive power is coming entirely 
from the shoe which can be seen connected to the 
third rail. The upper construction is to be removed 
in the near future 

The tests which have been made include the oper- 
ation of the locomotives at slow, half and full speed 
with and without loads. They have been switched 
from one track to another, started and stopped on 
grade and placed in service to haul a train of twenty- 





THIRD RAIL SYSTEM IN MOUNT ROYAL STATION. 
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two 45-ton coal cars loaded during a heavy snow storm, 
the shoes taking current from the rail when covered 
with snow and ice to the depth of several inches. In 
adapting the motors for service with the systems, the 
mechanism was practically unchanged, a few altera- 
tions being made to the air compressors and the con- 
tact shoes connected as shown in the illustrations. 

Both the sectional and third-rail installations were 
completed under the supervision of Mr. John McLeod 
Murphy, inventor of the sectional method and chief 
engineer of the Murphy Safety Third Rail Com- 
pany. 

=--+ere 
SOLAR MOTORS 
BY CHARLES F. HOLDER 

For many years the attention of inventors has 
been directed to the question of utilizing the di- 
rect rays of the sun as a substitute for coal, wood, 
or other fuel; large burning glasses or reflectors 
being the general form of the various machines. 
Especially in France have these been seen. A so- 
ealled “burning mirror,” made by a Frenchman 
named Villette, was four feet in diameter, and 


Scientific American, 


Archimedes will be remembered in this conneccion. 
Twenty years before Christ it is alleged he set fire 
to the enemy’s ships by using an enormous sun glass. 
Sir William Herschel experimented with the sun’s 
heat in Africa; and Captain Ericsson has made a num- 
ber of studies in this direction and exhibited a solar 
motor in New York in 1884. 

In Western America within the past twenty years 
it has been found that there are regions where it is 
especially desirable to obtain a motor which can be 





produced so intense a heat that, according to the 
report, it melted cast iron in sixteen seconds. The 
heat resulting from the sun’s rays is remarkable. 
An Englishman, one Parker, years ago built a lens 
about three feet in diameter, which melted a cube 
of cast iron in three seconds, and granite was 
fused in one minute. This result was produced 
from a concentrating surface of seven square feet; 
which suggests that if the reflector could be made 
so that the field of concentration would be a square 
mile the iron would melt in less than a millionth 
of a second, suggesting the possibilities in this 
direction with enormous reflectors, or groups of 
small ones. 

It was for a long time difficult to build a con 
cave mirror of very large size, but this was finally 
overcome by having the surface of the concave 
mirror covered with small pieces of glass, or mirrors, 
each of which is so placed that the light or reflection 
from each side is thrown upon the same spot, the sum 
total, or the amount of heat centralized, being equiv 
alent to the amount reflected by each glass, multiplied 
by the number of mirrors. In Europe the early solar 
glasses were generally of two kinds; that is, the heat 
was concentrated in two ways—by reflection from 
polished concave mirrors and by refraction through 
a convex lens. The earliest use, centuries ago, of 
such a contrivance was theoretically to dazzle or blind 
an enemy, metal disks being employed; but nearly all 
such devices failed to be of any practical value and 
fell into the category of “curiosities.” The story of 





BOILER AND CONNECTIONS. 


run practically without fuel. Such a region is the 
Californian desert, where vast mining interests have 
sprung up, and in arid sections where irrigation is 
necessary, and even in the richest portions of fertile 
California in connection with the question of irriga- 
tion. On the desert the sun shines almost continuously, 
and in Southern California the percentage of sunshine 
to cloud is remarkable. These conditions have called 
attention to the possibility of a practical sun motor, 
and it is interesting to note that in South Pasadena, 
California, such a machine has been set up and is suc- 
cessfully accomplishing the work for which it was 
made—an automatic engine running by the heat of 
This machine is exhibited at the Ostrich 


the sun. 
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REFLECTOR. 


SIDE VIEW, SHOWING THE FIXED SUPPORTS AND MOUNTING OF 
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Farm, and has attracted the attention of a vast num- 
ber of people, especially as Southern California is now 
thronged wtib tourists. In appearance the motor re- 
sembles a huge disk of glass, and at a distance might 
well be taken for a windmill of some kind; but the 
disk is a reflector thirty-three feet six inches in di- 
ameter on top, and fifteen feet on the bottom. The 
inner surface is made up of seventeen hundred and 
eighty-eight small mirrors, all arranged so that they 
concentrate the sun upon the central or focal point. 
Here, as shown in the accompanying iilustra- 
tions, is suspended the boiler, which is thirteen 
feet six inches in length, and holds one hundred 
gallons of water, leaving eight cubic feet for 
steam. At the time of the writer's visit to the 
farm the motor was the subject of no little com- 
ment, and the attendant stated, confidentially, that 
some of the questions asked were remarkable. 
One man assumed that it had something to do 
with the incubation of the ostrich eggs; and 
many asked what made it go, being unable to 
understand or appreciate the idea. The motor 
is attractive in appearance; built lightly, sup 
ported by seeming delicate shafts, though in 
reality strong enough to resist a wind pressure 
of one hundred miles an hour. The reflector must 
face the sun exactly, and as heavy as it is, weighi- 
ing tons, it can be easily moved. It stands, after 
the fashion of the telescope, upon an equatorial 
mounting, the axis being north and south; the 
reflector follows the sun, regulated by a clock, 
the work being automatic, as, in fact, is everything 
about it. The true focus is shown by an indicator, 
and in about an hour after it is adjusted the 
boiler is seen to have attained a white heat and 
the steam gage registers one hundred and fifty 
pounds. The steam is carried from the suspended 
boiler to the engine in a flexible phosphor-brouze 
tube and returns again from the condenser to 
the boiler in the form of water, so that the boiler 
is kept automatically full. The engine is oiled auto 
matically, and when the disk is once turned, facing the 
sun, it runs all day as independent of an engineer as 
does a windmill. 

The amount of heat concentrated in the boiler by 
the seventeen hundred and odd mirrors cannot be 
realized, as nothing can be seen but a small cloud or 
escaping steam; but should a man climb upon the 
disk and cross it he would literally be burned to a 
crisp in a few seconds. Copper is melted in a short 
time here, and a pole of wood thrust into the magic 
circle flames up like a match. That the motor is a 
success is seen by the work it is doing—pumping water 
from a well, illustrating the possibilities of cheap irri- 
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FRONT VIEW, SHOWING THZ SUN’S RAYS CONCENTRATED ON THE BOILER, AND 
GEARING FOR REVOLVING THE REFLECTOR. 


A SOLAR MOTOR AT WORK AT LOS ANGELES, CAL.—15 HORSE POWER, STEAM AT 150 POUNDS PRESSURE, 
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gation, and lifting fourteen hundred gallons per minute 
equal to one hundred and fifty-five miner's inches. Up 


to the present time the motor has produced results 


equal to about ten horse power, but fifteen is claimed 
for it 

rhe motor is the result of a number of experiments 
by a band of Boston capitalists. One of the first pro 
ductions was a silver reflector, which cost many thou 


sands of dollars, but was abandoned The next was 
modeled after the Ericsson machine of 1884; but it was 

failure A third was erected at Longwood, proving 
ilso a failure 4 fourth attempt was made, this time 
doing one 
Finally the 


success A 


in Denver, which was fairly successful 


half the 


latter was 


work of the Pasadena model 


produced and found to be a 


duplicate, perhaps improved, will be erected at the 


Pan-American Exhibition. Dwellers in the East, where 


rain falls every few days throughout the year, cannot 


realize what such a perfected motor means to the 
West, where arid lands await but the flow of water 
to blossom as the rose In such regions—and they 
represent millions of square miles—fuel is usually 
very scarce, often being so important a factor that the 
question of it determines the success or failure of the 
work This is essentially true of the Californian 


desert and vast regions in Colorado, Utah, and sur 


rounding States and Territories. Mines and pumping 


plants are often far from railroads, and in sections 


where no fuel is in sight, wood and coal being hauled 


from long distance In such locations the solar moto: 


is a boon. The skies are comparatively free of clouds 


and the machine can begin work an hour after sun 


rise, possibly earlier, and continue until half an hour 


before sunset It is possible that with cheaper meth 


ods of storing electricity sufficient power may be stored 


luring the day to run the engine at night, or during 


the absence of the sun. Inventors are already experi 


nenting upon methods of increasing the effectiveness 


of the motors, and probably larger ones, and groups 


of them, will be seen in the near future 


No invention of modern times has given such an 


impetus to the development of arid lands as the solar 


motor, and it has peen visited by many interested 


development of Lower California 
fuel; the 


in the question rhe 


has been seriously impeded by the lack of 


country being dry and barren in localities where rich 


mines are known to exist The country is cloudless 
for months-—-in every sense the land for the solar 
motor is water underlies the surface almost every 
where, and when pumped up and sent it upon the 
soll the region, which was formeriy a desert, can be 
made fertile and literally to blossom as the rose 
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THE FLEMING SAFETY COLLAR FOR SHAFTS 
Many of the 


und factories are due to the 


accidents which occur in machine-shops 


old-fashioned projecting 


et-ecrew by which collars are usually held on shafts 


hese 
spectors, and even prohibited by law, for which reason 


set-screws have been condemned by factory in 


they have often been countersunk, thus weakening the 
Moreover, the collar is held in place only by 
shaft If the bearing 


collar 
bearing of the set-screw on the 


point slip, the collar moves from its place, thereby 


deranging the shafting and causing belts to slide from 


their pulleys 


These difficulties have been very simply and effec 


tively overcome in the Fleming safety-collar, to which 


Davis, P. O. 


our attention has been called by Mr. W. H 





SHOT, 


THE PARTS OF THE FLEMING CvVLLAR DETACHED. 





Box 305, Montreal, Canada, and in which the set-screw 
is entirely abandoned. The Fleming collar comprises 
essentially four pieces two symmetrical, tapering, 
threaded and flanged semi-cylinders, which embrace 
the shaft, a threaded locking-ring which binds the semi- 
cylinders firmly to the shaft, and a toothed gripping- 
key, A, received by an opening in one of the semi- 
cylinders and forced into engagement with the shaft 
by the locking-ring. 

The merits of this arrangement are obvious. . The set- 
acrew !s entirely dispensed with; the members can be 
taken from the shaft without removing any other part 


Scientific American. 


of the machinery; the collar is held to the shaft, not 
at one point alone, but through its entire length and 
internal circumference. 

The fact that the collar can be applied to a shaft 
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PARTIAL SECTION OF THE COLLAR 








without removing any machinery is in itself a signifi 
used, the machinery 


taken off before the 


cant feature In all collars now 


on the end of the shaft must be 


collar can be slipped on. The time, labor, and expense 
thus involved are items which are by no means small 
Moreover, the cost of manufacture is no more than 


that of any collar now in use 
> +o + 
AN EFFICIENT SINGLE-PULL CEILING-SWITCH 
From the electrician’s standpoint it 
that the 


cannot be de 


nied ceiling-switch has merits which com 


mend it to every consumer of electricity It can be 


placed exactly where it is needed, and it dispenses 


with the wires which ordinarily run down to a suitable 
point on a wall But these obvious merits have been 


more 


than offset by the mechanical defects which are 
infortunately too often found in ceiling-switches. The 
two unsightly cords which form a part of most switches 


of this type cannot be manipulated with that ease 


which should be one of the distinguishing features of 


every electrical appliance Our attention has been 


drawn to a novel switch made by J. Jones and Son, of 





THE JONES SINGLE-PULL CEILING-SWITCH 


64 Cortlandt Street, Manhattan, New York city, which 


so far improves upon most ceiling-switches that the 

difficulties usually 
The improved 

drawing downward on a single chain or cord, the cir 


Mechanically considered, the 


have been overcome. 
switch By 


presented 
switch is a single-pull 
cuit is opened or closed 
switch consists of a bed-plate screwed to the ceiling 
which earries the fixed contact-poiuts and 
the switch-arms or loosely 
pivoted and the other mounted on a rock-shaft. The 
rock-shaft carries a rock-arm and a crank, both of 
which have partial rotation in opposite directions. The 
erank is connected by a coiled spring with a cross 
piece extending between the two switch-arms. The 
rock-arm is pivotally connected by means of a link 
with a crank-pin on a disk actuated by a spring-drum, 
to which a pull-chain is attached. 

A pull upon the chain first winds the spring of the 
drum, then turns the disks and with it the crank- 
pin, through one-half a revolution As the crank-pin 
turns, the link is thrown forward, thereby swinging the 
the crank on the rock-shaft in oppo- 
site direetions. As a result of this movement, the end 
of the rock-arm is made to engage an elbow-lever which 


assists in swinging the switch-arm out, and the crank 


bed-plate 


blades, one of which is 


rock-arm and 
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is made to extend the spring by which it is connected 
with the The 
switch-arms partially swung by the elbow-lever and by 
automatically car 


cross-piece uniting the switch-arms 
the strain on the coiled spring, are 
ried entirely away from the contacts by the action of 
the extended coil-spring. This movement of breaking 
the circuit is effected with the utmost rapidity. When 
the pull-chain is released the drum is carried back by 
its spring without in any way disturbing the disk or 
the remaining parts 

In order to close the circuit it is necessary merely to 
pull the chain again. The disk is then made to rotate 
through the remaining half of its revolution, thereby 
throwing the rock-arm and crank back to their initial 
positions, rocking the shaft, and extending the coiled 
spring. When the crank to which the coiled 
is secured passes the vertical the switch is automatical 
ly closed by the action of the extended spring. In both 
making and breaking the circuit the switch-arms are 


spring 


first partially swung and are then automatically actu 
ated by 


A careful examination of the device convinces us that 


the coiled spring 


it 


s both quick and efficient in its operation. 
>_> - 
A FOLDING BUNK FOR CARS AND SHIPS. 
In emigrant or transport ships and cars it is often 
necessary to erect a large number of separate bunks, so 
be easily removed. A bunk 
Lein, a New 


arranged that they 


of this type has been devised by John P 


may 


York inventor 
On two uprights or supports holders are carried hav 
Above 


the holders each of the supports carries hooks. The 


ing a slot with an upwardly-extended portion 





A FOLDABLE AND REMOVABLE BUNK. 


bunk itself is provided with contracted necks, which 


are received by the upwardly-extending slots. Chains 
attached to the outer side of the bunk are hung on 
the hooks to support the bunk. 

In order to fit out a ship it is necessary merely to 
erect the uprights, insert the bunk-necks in the slots 
When not 


in use the bunk can be folded simply by turning it 


of the holders, and hook the chains in place. 


in the holders so that the link of each chain nearest 
the outer edge will engage the hook. The entire bunk 
can be readily removed whenever desired 


om + em 





The Current Supplement, 

The current SuppLemMent, No. 1315, has many inter 
esting articles. “The Evolution of the Adobe” is by 
Cc. F. Holder, and is accompanied by several illus 
trations “Cameos” is by Cyril Davenport, F.S.A 


“Optics of Trichromatic Photography” is continued. 
“Dock Equipment for the Rapid Handling of Coal and 
Ore on the Great American Lakes,” by Arthur C 
Johnston, is accompanied by many illustrations. Sev 
devoted to the con 

“Women Astron 


articles in this issue are 


of modern 


eral 


sideration commerce 


omers” is by J. E. Gore. “Progress of Agriculture in 
the United States” is by George K. Holmes, and is a 


Towers” de 
Berliner 


Leaning 
The 

digested 

important 


valuable article Britain’s 


scribes two curious examples recent 


patent decision is carefully “Excavations 


at Carthage’ describes some discoveries. 


“Constellation Figures as Creek Coins” is by Robert 


Brown, Jr., and is a curious study in numismatics. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatus. 
ELECTRIC -AkC LAMP PeTer H. F. 
Spies, Mount Vernon, N. Y rhe carbon in 
this arc-lamp is engaged by a feed-clutch, the 
action of which is controlled by a _ special 





























mechanism The lower carbon is inclosed by 
a globe A gas-check plate is provided, to 
gether with means for regulating the are and 
accommodating the lamp to the voltage across 
the ar these means being adjustable to 
lengthen or shorten the operative path of the 
feed-clutch by increasing or decreasing the 
distance between the feed-clutch and the gas 
check When the clutch is released the upper 
carbon moves down gradually, without shock 
rhe form of gas-check employed serves to in 
crease the light of the carbon; for, the air 
entering the globe through the check, passes 
successively through several chambers and is 
heated before reaching the interior of the 
globe 

ELECTRIC SWITCH Perer H. F. Spires 
Mount Vernon, N. Y rhis electric switch for 
arc-lamps and switchboards is arranged to 
make and break the circuit positively By 
means of the switch a lamp can be readily 
iowered to renew the electrodes without the 
slightest danger to the operator and with 
out throwing other lamps in the series out of 
circuit The switch omprises a receiving 
socket, a contac for engagement with 
the socket, a iit 1 | or loop 
circuit, and a cut-in device so arranged that 
when the plunge and socket move out of et 

rement, and the local circuit is broken, then 
the cut-in device maintains the series circuit 
unbroken or closed he ircuits have flexible 
and compressible ontacts, eactl omposed of 
a number of interlocked helices 

gineering Improvements, 

LUBRICATOR CHARLES SLATER, Port 
land, Me Mr. Slater's bricator is designed 
to keep the lubricant sed for steam-chest 
valves, pistons, and the like, in a warm or flow 
in condition, to insure a thorough lubrica 
tion of the parts at all times rhe lubricator 
onsists of an olil-cup surrounded by a jacke 
Between the cup and jacket is a hot-air space 
\ steam-pipe extends through the jacket At 
the upper portion of the steam-pipe is a pres 
sure-operated valve rhe steam-pipe commu 
ni es witl 1 ondenser, from which a pipe 
leads into the oil-cup The oil passes from 
he ip to the steam-pipe through a_ tube 
Ihe steam condensed in the condensing-cylin 
der flow I the lower portion of the ol 

h dispiacing a ce iin quantity of oil 
lisplaced oil passes the parts to be 

lubricated 

ROTARY ENGINE CARL ¢ JENSEN 15 
Haregade, Copenhagen, Denmark rhe pres 
ent invention refers to improvements in ro 
tary engines, by means of which the period 
of admission or cut-off and the period of ex 
pansion can be easily regulated and the direc 
tion of the motion readily reversed These 
res 3 are ol ined by means of a main slide 
valve inged adjustably on the rotary shaft 
in mmbinati with an expansion slide-valve 
l betw the main slide-valve and the 
shaft and with steam-] sages extending 

the r iry shaft itself 





Mechanical Devices. 





ORE-CONCENTRATOR CHRISTOFFER \ 
CHRI ‘SEN, Sixth and Morrison Streets, Port 
land, Ore As the crushed e is fed from a suit 
able hopper to the feed-en« f oncentrating 
pan, power is applied to a rried on an 
eccentric shaft connected wv rhereby 
he pan is vibrated f n sid 1 ind the ore 
gradually works i way ad \ the heavy 
ina lluab particies are sha I to he bot 
ton rifles, and find thei va through per 
foratior in fron of and at he bottom of 
‘ ho oriftle Phen the oncentrate falls upon 
» laterally-inclined washer-plate and is washed 
Gown by means of a spray-pipe 

WINDMILL J R. 1 By ant rilden 
rex rhe invention is n iprovement for 
supporting ! wheel i iting $ 
Novel fe are ins 
for throwlr I i ind 
out of enga t with tl w hie ind in 
general constructior f t) om itself I 
most important fea howeve is an all 
lever shut-off wl h is not affected by any 
ordinary wear, and the weight which adjusts 
the brake cleat f the wheel can be con 
veniently regulated ny extent Chis 
weight also holds the whee it right angles to 
Lhe vane 

SELF-PLAYING STRINGED MUSICAL IN 
STRUMEN' FRigpRicH Scuneiper, Leipsic, 
Saxony, Germany rhe inventor has devised 

mechanically-actuated stringed musical in 

ment which is strong and simple in con 

tion, and which requires but little powe 

he note-sheet uniformly This note 

ites the levice for picking the 

1 the device for fingering the strings 

luce he desired music with com 

! ngs stretched over a sound 
ing lb ] 

BOTTLE-FINISHING MACHINE WIL! 
I . J Albany, Ind rhe patent 
describe whine by means of which the 
interior and exterior of glass bottle-necks are 
simultaneous ind quickly finished The bot 
tle to be n d held in a frame, the handle 
of which is sup ed o grooved rollers ar 
ranged in standards I neck of the bottle 
is placed over ar hing device By 


means of a treadle a check or sleeve is shifted 
forward to move exterior-finishing devices inte 
close contact with the bottle-neck. The pres 
sure is regulated by the pressure on the foot- 
In erder to finish the bottle the 
which the finishing devices are rap 


treadle 


shafts by 


| idly rotated, one independently of the other. 


| nen, 
tween 


| eve 





BELLOWS FOR ROCKING - CHAIRS 
CuRIsTIAN U. KarigG, Sr Nashville, Tenn. 
tjeneath the rocking-chair a pair of bellows is 
secured, having an inlet operated by the chair, 


and outlet valve-chambers, connected by a 
tube A valve in this tube controls the pas 
sage of air from one to the other of the out 
let-chambers The bellows has a lower box, 
adapted to receive an ice-receptacle, by means 
of ‘which the air can be cooled. The back and 
forward motion of the chair, while being 
rocked, supplies cooled air But this motion 
renders bellows of the ordinary construction 
having stiffened sides useless for the inventor's 


purpose A bellows of peculiar construction 


has therefore been invented to meet the special 


requirements of the case 


Miscellar us Inventions, 













HITCHING DEVICE Noan LL. DALLARD 
Wheeling, W Va The hitching device com 
prises, essentially, a pair of tongs, which are 
closed by drawing the handles togethe rhese 
handles are connected by a chain with the 
horse's bridle Hence, the device can be ap 
plied to any suitable projection in order to 
hold the horse; for, a pull upon the handles 
merely forces the tongs further into the object 
gripped A coiled spring holds the tong mem 
bers t« ther, so that when the chain is slack 
the device will not fall to the ground 

SCRUBBING-BRUSH HOLDER Joun L 
DONNELLY and Jonn S. Brapy, Wilkes-Barre, 
a rhe scrubbing-brush holder has a reset 
voir provided with a perforated bottom 
through which water may pass to the brush 


lhe reservoir is replenished through a top fill 


} 





| horizontal 


| 
| 


| tions 
| fixed central piece provided with a partly floral 
jand 


| mental 
| fenk the central panel 


| the mantel has an ornamented shelf, as in the 


| double 


| lates 


J 


i 


| sides 


molding is arranged below, and beneath this | 
is a panel or mirror, and on the sides of the 
} same is a curved or S-shaped floral relief. Two 


| columns 


ing-hole having a sliding cover The brush | 
an be readily removed from the holder and 
another inserted 

HEATER OR COOLER FOR LIQUIDS 
GABRIEL J. L. Henry, Quebec, Quebec, Cangda 
The heater or cooler comprises a tank, above 


which a receptacle is located having an opening 


leading to the tank Within the receptacle is a 
rotatable cylinder, secured to the upper por 
tion, on the inside of which are buckets o1 
vanes Against these buckets the liquid is 
discharged ro the outer surface of the cylin 
der a liquid is fed of a temperature different 
from that of the jets discharged from the 
buckets rhe rotation of the eylinder is ad 
vantageous for the reason that it spreads the 
liquids on the cylinder-surface so as to secure 
a large heating or cooling area 

MULTIPLYING PHOTOGRAPH IE CAM 
ERA Jacon F. SrTanpirorp, Fort Scott, 
Kans Mr. Standiford has devised a multi 
plying photographic camera by means of which 
a number of exposures can be made upon a 
single plate The construction of the camera 
is such that upon moving the ground glass 
into or out of focusing position the shutter 
is automatically opened and closed without 
requiring the re-insertion of the slide and 
without danger of exposing the plate to the 
action of light during the movement of the 
ground glass 

riRE-CEMEN' Joun HU. Benner? and 
ALonzo F. Berman, Ridgway Pa The tire 
cement rapidly repairs any leak or injury in 
pneumatic tires used upon bicycles, carriages 
automobiles or other conveyances The in 
gredients of the cement are wheat-flour, lamp 
black, potassium permanganate, together with 
a suitable quantity of water, the whole form 
ing a paste of unusual adhesive qualities 

CEILING STRUCTURE BALTHASAR MA! 
BACH, Manhattan, New York city rhis fireproof 
celling structure consists of a girder formed of 
opposite members of metal Kach member con 
sists of a lower, straight bar-like section, an 
upper section and a downwardly arched in 
termediate portion, a brace-member secured in 


the tie-rods 
After 


filling 


and connecting 


the 


arched 
opp 
Thiet 


portion 


site placing 
of 


construction 


the members 


girder mbers in position, a cement 


ed to strengthen the 
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ar comprising a 
This 
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fabric roiled tubular form 


sheet ¢ 


fabric bears certain medicaments, so 


when the fabric ignited the medicaments 


is 
be 
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will applied to the diseased parts 
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HANGER I 
New York 
simple. durably 


line ofr 


left 


point 


of the fixed 


table 


the right or to steering 


line or point adjus line can 


ienever th 


id e 


instead fixed line w 


used 


course is such it cannot re xact 


the 
GARMENT 
Manhattan, 


on compass 
YONTEPF! 


This gar 


ot 


city ment 


hanger is a constructed device 


f skirt 


vests 


supporting trousers, coats 


wearing apparel in general hange! 


| Please state the name of the patentee, title 


is easily extended, hung up or readily folded 
into a comparatively sinall space. 

FLOWER-HOLDER.—-SIMOoN WRILER, Man- 
hattan, New York city. The object of the In 
vention is to provide a flower-holder that can 
attached any part of the dress to hold 
a bunch of flowers in any desired position 
The holder comprises a bar having a fastening | 
device by which it is secured to the dress. A 
pin on the bar extends approximately parallel! 
to and in the direction of the length of the 
bar to receive the stems of a bunch of flowers. 
Ribbons on the bar can be passed in front of 
the stems and tied in a bow. 


be to 





Designs. 
HOLDER FOR NECKTIB-BANDS. — ZaLaL 
Guzik, Manhattan, New York city. The 


holder consists of a back-plate terminating in 
a needle and a sheath in front of the plate 
MANTEL.—C Lay B. ATKIN, Knoxville, Tenn 
Two design patents have been issued for man 
In the first the lower portion of the 
has a shelf provided with an ovolo 
and beaded fillet, below which is a 
panel provided with a central or 
namentation consisting of a floral harp-shaped 
and two diverging, lateral, floral por 
The upper portion of the mantel has «4 


tels 
mantel 
molding 


figure 


Below 
orna 


ornamentation 
side-panels having 
Two vertical columns 


partly arabesque 
a shelf and 
floral figures 


this is 


in the second design the lower portion of 


has a 
simu- | 
ribs, | 


and the 
ornamentation 


case, panel below it 
in relief, which 
the fleur-de-lis also horizontal | 
and below The upper portion of the | 
mantel has a top edge, with curved ends, pro 
vided with floral decorations at center and 
A shelf having a beaded fillet and ovolo 


previous 


above 


are arranged as in the previous case 
these patents will 
for ten cents each 


Nott 
be furnished by 


of any of 
Munn & Co 


Coples 


of the invention, and date of this paper 





Business and Personal Wanis. 

READ THIS COLUMN CAREFULLY—You 
will find inquiries for certain classes of articles 
numbered in consecutive If you manu 
facture these goods write us at once and we will 
send your name and addresa to the party desiring 
the information. In every case itis neces- 
sary to give the number of the Inquiry. 

MUNN & CO, 


order. 





Chicago. Catalogue free 


For 


Marine lron Works. 


Inquiry Ne. 145. 
seamiess, brass tubing. 


“U. 8." Metal Polish. 





manufacturers of spect 





Indianapolis. Samples free. 


Inquiry No. 146,-—For a description of the Bogar- 
dus mill, used in graphite works at Ticonderoga, } 


WATER WHEELS. Alcott & Co., Mt, Holly, N. J, 
Inquiry Ne. 147.—For machinery for manufactur 
ing matches, 


Yankee Notions. Waterbury Button Co., Waterb'y, Cl, 
Inquiry Ne. 14S8,-—For acetylene gas plants suit 
able ior houses, churches, and schools 





Metal Novelties Manuf'd. Bliss-Chester Co., Prov., 
RI 

Inquiry No. 149.—For manufacturers of razor. 
hones. 


Finest quality Steam Engines, Boilers and Burners for 
Automobiles. Write Rochester Cycle Mfg. Co., Roch- 
ester, N. ¥ 

inquiry No. 150.—For drill sharpening machines 

Guns and Sporting Goods. Keating Wheels. New 
catalogue out now. The IH. & D. Foleum Armes Co,, 34 
Broadway, New York 

Inquiry No, 151. 

Ten days’ trial given on 
Felix Daus Duplicator Co., 
152. 


For piniess clotheslines. 
Daus’ Tip Top Duplicator 
5 Hanover St., N. Y. city. 


Ivquiry Ne. For machinery for weaving 
wire mattresses, 
Rigs that Ror Hydrocarbon system. 
Louis Motor Carriage Co., St. Louts, Mo. 
Inquiry No. 15°.—Ffor fire engines and applianc 
suitable for figuting fire in small towns, 


Write St. 





The celebrated * Hornsps-Akroyd” Patent Safety Ol 
Engine is built by the De La Vergne Refrigerating Ma 
chine Company. Foot of Kast 138th Street, New York 





quiry No. 154.—For manufacturers of water 
rs. 





me 

The best book for electricians and beginners in elec- 
tricity is“ Experimental Science,” by Geo. M. Hopkina 
By mail, &. Mron & Co., publishers, #1 Broadway, N.Y. 





Inquiry No 155.—For sanitary household furnish. 
ngs 


Wanted—h jlutionary Documents, Autograph Let 





NEW BOOKS, ETC. 

Tue Exvecrro-Macner. By Townsend Wol-| 
cott, A. E. Kennelly and Richard 
Varley. Jersey City, N. J.: The Var- 

ley Duplex Magnet Company Pp. | 

130. Price $1. 

This little book, a second edition of which | 

has recently been Issued, is excellent for obtain. | 
ing a thorough knowledge of the theory and 
practice of the electro-magnet It is well Illus 
trated, and contains a number of tables giving 


the electrical properties of copper magnet wire 
Numerous mathematical formule are given and 


their application illustrated by the use of prac | or 


tical examples. A set of logarithmic tables is | 





ters, Journais, Prints, Washington Portraits, Barly 
American Llustrated Magazir Correspondence Soli 
Address C. A, M, Box . New York 


No. 146.—For the smallest sized dynamos 








cited 





wiry 
ytors 





an 
Machine Work of every descripiion. Jobbing and re 
pairing. The Garvin Machine Co., M1 Varick 8t., N. Y. 


Inquiry Ne, 157.-—For machinery for printing in 
colors on olleloth doilies and similar goods, 





La Porte Wateh School, La Porte Ind, Catalogue free. 


Inowiry No. 158.—For an organ small enough to 
be carried on journeys, but to be played by hand in the 
ordinary manner 


Handle & Spoke Mehy. Ober Mfg. Co., 10 Bell St, 


Chagrin Falls, O. 


For the manufacturer of arto- 


Inquiry No. 159. 
aphs. 
























P Inquiry Ne. 160.-—For the address of the Colam 
appended, together with a scale, by means of | bia Carbide Company, in New York city, or similar con 
which, in connection with the tables, any root | C®** 
or power of any number can immediately be I No. 161.—For gasoline gas generators for 
f 1 : heating and lighting purposes 
oun iry Ne. 16%.—For manufactnrers of small 

' . . . ‘ | wooden hardwood boxes, 2 by 4 up to 4 by 4 inches 
How to Buitp a Skip-J Ack Reprinted | Inquiry Ne. 163.—For filtering apparatus that will 
from the Rudder New York and | filter a starchy liquid rapidly 
London The Rudder Publishing P I iry Ne 164.—For builders of gasvline motors 
’ or automobti \. 
s , y >» 4 » £ 28 
Company i O1. | p. 38, 24 plates | Inquiry Ne. 16%.—For the sddress of the manu 
and engravings. Price $1. facturers of the * Lambert " gus and gasoline engines 
| 
* ; Inquiry No. 166.—For small gasoline or other 
| How vo BurLp a Racer ror $50. Reprint- | motors suitable for experimental purposes 
ed from the Rudder. New York and| Inquiry Ne. 167. —For mapufacturers of agri 
. TT i ie tural machinery. 
4 e dder P zy) ou ’ 
London: rh Rudd « Publishing Inquiry Ne. 168. —For partics willing to under 
Company. 1901. Pp. 52, 36 plates tnke the manufacture of a steel novelty in three 
and engravings. Price $1. thicknesses, Iq by & inches 
Inquiry Neo. 169.—For tinners’ machinery 
These two excellent little volumes will be I iry No. 170.—Vor boiler makers’ machinery 
welcomed by the amateur yachtsman whose Tr i No. 171.—For ornamental woodwork for 
purse or inclinations tie him down to miniature | furniture, made by pressing the figures on the woud 
craft. The racer is that curiosity of yachting nantes Be 173. For fine needles or pins for 
architecture known popularly as the ‘Lark,’ Inquiry No. 1723.—For machmery for manufactur 





which, while not a perfect craft, is justly con 


sidered as being, for “what she costs in labor 
and money, the best thing that ever carried 
sail.’ 

rhe skip-jack is a compromise between the 
flat and round dottom craft, which has the two 


fold qualities of being easy to build and speedy 


»sall. Both of these works are written in the 
clear style characteristic of The Rudder, and 
they are so amply illustrated that he must be 
a poor carpenter who cannot, with the aid of 
proper tools and material, put one of these | 
boats together 
Scnerzer Roituine Lirt Brivees. Second 

revised and enlarged edition By 
Albert H. Scherzer Chicago, Ill 
The Scherzer Rolling Lift Bridge 
Company 1901 Oblong quarto 
Text 68 pp., with numerous line 


drawings and 23 plates. Price $10 
This handsome work opens with a short chap 
trunnion bas 


to the 


the history of pivoted or 
bridges After 
trldge, London, and other developments of 
it 


ter 
cule 


on 
lower 

the 
into 


a reference 


bascule bridge, enters 
a general argument of 
bridge and 
of 
and 
scription of 
being 
which 
system 


pivot or trunnion 


the disadvantages of the 
high and low level 
navigable 


to 


swinging other 


crossing rivers and 
then 
the 


shown 


methods 


streams, passes on a detailed de 


Scherzer rolling lift bridge, 
of the 
have been 
This 
ustrated by 


by 


Various ¢ 
built 
handsome 
numerous diagrams and 

twenty-three full-page 


views Xisting 


i 


tructures on thi “ 


known work is elab 


" i! 
ne awings and 


pl 











suckets, pails, ete, 
vy Ne. 174. 

toothpicks 

iry No. 175. 


iny 


For machinery for making 


For manufacturers of a mill or 





} pre for extracting potash trom cottonseed meal 
hulls 

Inquiry No. 176.—For tools for the remeval and 
replacing of boiler tubes, also boiler flue cutters, ex 


panders and beaders 


Inquiry No. 177.-For 


ture a new computing scale, 


marties willing to manufac 





siry Neo. 178.-—For manufactorers of solder 
for fastening aluminium to aluminiam or copper to 
aluminium 

icy No, 179.—For manufacturers of small ive 


In 
machines suitable for bome use 


wiry Ne. 18 For the distribeters of 


0. the 
| Arlington” rubber collars and cuffs 








Inquiry Ne. 181 For parties who can make soft 
wood shoe knife handies, enameled brown and in trot 
tation of walnut 

Inquiry Ne. 182.--For automatic grinding ma 


| chines for grinding outchers’ knives 






| Inquiry Ne. 183.—For rubber prepared for vulean 
| izing, about the thickness of a lead pencil 
| Ie iry Ne. 184 heavy cardooard dicks, 
about Ll Inches in diame 
| Inquiry Ne. 2 or “ Harry’s” electrien) re 
touching device, for etouching photographic nega 
tives 

Inquiry No, 186,- For manofacturers of liquid 





| fre extinguishers and h od grenades 





Inquiry Ne, 1897,.—For canning machinery 
I iry No. 188,—For condensed milk machinery 
iry No. 189. — For machinery for making 


binder twine 
inquiry No. 190.—-For Portiand cement machin. 
ery 


| Inquiry Ne. 101. 


chines. 


For automatic numberiog ma 
Inquiry Ne. 102, 


Inquiry So. 193, 
sliver blanks ready 


quiry Ne, 194, 
io, 195. 


For rubber type daters 
For Britannia metal 

for spinning 

For spinning lathes 
For the address of 


and ster 


i 

| In 
tnauiry 

silver roller 
Inquiry No. 196.--For glass novelties 

peppers and salts for ornamenting With silver 


Chas. Piatt 


such as 





s- 


Scientific 


American, 





MARCH 16, Igot. 

















ased at various times in the effort to find 
node of utilizing the great heat of the sun 
WW have published several articles in the 
SUPPLEMENT on the subject of solar energy 
No. 18, by John Ericsson, who devised a solar 
engine Nos 12, 214, 216, 217, 218, by Prof 
HINTS TO CORRESPONDENTS Langley ; price ten cents each 
Names and Address st (8101) J. E. H. writes: If a machine 
- ond ematics - r ‘ ; . Sapa . it a revolution. of say 100 gives an electri 
References former ’ s whe ! current of amperes at 10 volts, what is the 
I so A. p ome = Ss . ¥ », | most practical way to get a current of 4% tol 
! i; « ! impere at 10 volts from it’ If through coils 
' awe ! al ! and a reduction of speed, please give size of 
rv - . , 7 om , wire used and number of turns for each spool 
is t ' \ rhe current a machine gives depends on 
Buyers W tans Ing pare! —s adv the resistance of the external circuit If you 
ddr men of } seen “. ~ . « | have three ampere through a certain circuit, 
ne Sat to have one-half as much double the resistance 
Ces Paige oo fn typ ee oS . u of the external ircult With 10 volts, the 
ul ‘ ‘ urrent will be amperes when the resistance 
Scien tif American Guggromente a to may ¢ is 31-3 ohms. For one ampere the resistance 
Books ed : elpt fi must be 10 ohme Now, if you have a part of 
a a ‘ + be distinct? 10 ohms in the apparatus used, you will 
marked i i miy require the est of the resistance in a 
oll No. 24 German-silver wire has a resist 
(ROR) I ] J write 1. I have aj #nee of one ohm t ree feet rom th you 
in ca late wh need 
" e pov 
sliert » a (8102) O. M. 8S. ask 1. | want to put 
ght i lea 1 hone ix ! ; la gh 
i ( ad sy bor bout a ilf ille dl I ive 
‘ “ I iluab ‘ livers ind i ‘ Now 
mper ‘ i \ \ iiternat at I put i ‘ ph e |! i ing 
ing ‘ \ i n ! I eceivers and ' H ne it ich end 1 
rent ‘ ‘ ad get m | barb-wire fence in whi he wire is fa l 
ina na fore ins Taster uninesulated to the post staples, an¢ 
and apa ! The brushe common electric alarm b . _ we if 
1 perhaps nn n I | position Si lale wire la ontinuou wit! it breal 
them and | ! nmutator ind joints It must be ed as at ne 
nd the p low f 1 parking if thi ph wire s ha ’ ingemen ‘ \ 
lowe i ure I ‘ in add a ily when the fence iry 2s. af ! im be 
mee t he ex ' ‘ ut down | done please tell ‘ \\ onne it 
“ ent which iter em ! Why rie ind recelve the ‘ A. Connect 
‘ yen 1 when rum by at TS inch w batterte ind recelver r t ‘ 
It ‘ \. Many f the ut half f tl it ya ' nd of tl t 
" nH ) innot ox t thet wh fteld ising care ha he pole each end are in 
i bulld m Ww I mnnet, for that | the same order llow 1 h pow will be 
smom, be im as x i Should tele needed 4 We ‘ \ gr len 
| ne by mded on } iele f re than wi i 1 i. Ca 1 
meter, and wh » 3 ter 0 t ba 
ind anything \ ply ither aide of red if how A. N ‘ 
the o \ flash ightoly s lightnin pened and d 1] ammonta t 
wire falling ‘ ! t phone ‘ u ht nole then ‘ " " 
produce a spark which w ! t dw il \ magnetl " 
ua ind to the hou I ' h arti Icke f mn be " ' Tait \ 4 { 
f th meter | a little better na than t lron anne i manenttly magi | I 
! we mlele in made lt : ma y i uring me nd 
($099) F. T. ask 1. Can water be de end of the permanent magnet 
umposed and the gu ! para (8103) J. M. S. ask 1. In making an 
' ‘ : hea \ ‘ tri furnace ! t ! ‘ ! i 
\ will , la \ ! yound w pla wire and ' i 
prop na a ! \ ad wit ay 1 asl and nn dou 
pa mal WW 7 I | i ir 
miles d 1 d ed i \ 
\ ’ il l ! na it d ! my \ 
I nel ! ) " be «ke I i ul hea 
j held tn 1 ' ha i not an " f Ta I) ‘ i 
“ hi rut t ) nea | ud ! t ! ithe Y irbon j 
in th preface f& ' bx iment wi t and her lrawing them ipart while 
\ natin turret il l I ! ev a al he batance t be ft ited 
liigh Freq ney j } : ! t l f na \ bh h temperature 
i motor | d i Vi i va ' ilch ‘ ny by nee i thu p 
ple of It \ \ me ! ad A platin 1 wire ‘ nd n e-clay 
: ! istially ’ ! Lune in hardly ne ! ! lesignatior f at 
nal f an ’ i veal ish leal fu ' l 1 hea ' you 
f thin whi when | ce ibe there would be n xivantage in using 
ally ' i b easor ve litt n irbon filament In making a yt er 
® | ! od Mr kid in nted a reduce electri irren 107 ¥ alterna 
aune nera ad } wha alue f diermat er \ e | a 
ha iron ime i i ' id how ong should ich pa tn 
a ( and nn ted ' k y inches 1 educe ame 
ine Fit it ele em i ised a 4 vol \ 6 volt 7 ¥ SY 
! Iron itn 1 # I neti l nd vy 1 W i y want is t 
died by a | ‘ va ‘ u ithe : in rime! acl vy 
, ture [ ine t a0 leg \ nt er with a direct I 
iried the magnet i pa gl he t \ hoklt in be irranged with 
nl thi rod ! I ; " hes >a ve he vari lrops in 
(‘ar ry ae matt ! ! t i ime whicl i mention We innot give 
sting ‘ ! en \ Wha i desig f his t we know nothing 
t thermosia A. An in ut whicl love \ it your urrent, excep he voltage nor 
t pens an ‘ j | when heated wh you wish to do Apply to the company 
wled furnishing the urrent for he apparatus , 
(8100) J. M. A. asks 1. A condense! Could | use the insulated German-aliver wire 
. o. @ Gauble-conver lene. will throw « focu ind splice in short pleces the required dis 
ol inch im Glameter, which ives a heat of | ince, and then wind same up in a ball, leay 
ing the various ends protrude eonnect each 
1) dew I what will another condenser of | 
twice the ‘tamete het of the same focus up with a button, and use switch leaves, with 
button, that correspond to the voltage desired 
vive in heat A. The area of the larger lens 
in teble of twice the Glameter and feus without danger of burning same rut Am 
times the area of the amalic: it will allow using 107-volt, 1,200-ampere, alternating cur 
tou times much ne anf hen to pass rent A. No a rheostat become heated by 
. ‘ . , nt which low ’ I 
| \ nd | 
b at proj 
the diamet f h it | - ’ ' 
anamitisd rhe intensity ont im ow f are wound into open plrals ind) placed 
that alr can draw through them and keep 
approximately so a Whether a plece of 
metal, euch as a me ury thermometer: or a them cool 
plece of copper, will be heated to a higher (8104) F. J. 8S. writes: To have a cur 
temperature, and how much higher, depends | rent we need two different substances united 
wn the specific heat of the metal and upon | by two contacta-—one liquid, one metallk 
i condition aa regards radiation it te dif. | Such a case oecurs in an ordinary sinc cell 
ult, if net quite impossible, to determine to | when a particle of tron is embedded in the | 
what degree of a thermometer » given quan vine surface This wasteful cireult is done 
tity of heat will raise a plece of a given metal laway with by amalgamating tut does not | 
8. Will the same rules bold good for a para- | thls evil effect (local action) necessarily exist 
bolle reflector as for « condenser A. No; 9 | tn the storage battery There ia the metal 
parabolle reflector sends the rays out in a | arid in Immediate contact with the oxide, and 
paralle! beam when the source of heat or light |}at the same time in contact with it through 
ia placed In ite fouus The intensity does not | the intermediary of the liquid Thus it would 
then diminieh as the souare of the distance, [appear that there ought to be a vast amount 
4. tn there any beok published on the colleet- |} of loeal action al! the time \. There is no 
ing and applying heat from the sun's rays and | local action In a storage cell rhe only action 
on the storage of such heat’ A, Langley’s | on open circuit is the ht formation of lead 
“New Astronomy.” prive $3 by mall, contains | sulphate by the combine of the lead and 
a chapter on thie subject It shows pictures | sulphuric acid rhis | ery slow process 


of the several solar engines which have been 





between the 





The action of a storag 


peroxide of lead and the spongy 


negative plate 
(8105) L. A. G 


| phone-magneto 
| 


asks: 1. In tele 


Sup 


the 


generator described in 





PLEMENT, No. 966, could the steel magn be 
charged by simply placing them against one 


of the 
dynamo, or 


poles of the magnet of a powerful 


would consequent poles result \ 
Permanent 


coll of 


magnets are best magnetized by a 


wire through which a elec 


current of 


flowing 
the 


| tricity is ass the magnet steadily 
forth 2. When 


the SUPPLEMEN’ 





and 
directed in 


| through 


structed as 


through what distance will the generators 
ring ’ That is to say how many thousand 
;ohms will the generator be A. We do no 
| know t. Could you also give me a good 








formula for a red an i black pigment or 
enamel for the generator magnet 
with \ irnish paints will do 
4. In the Hunning’s one transmitter de 




















scribed on page S81 rf Experimental Science 
(next to la t ), how fine and how hard 
packed sho illar carbon be Would 
: irbon di hragm and irbon back g 
t ‘ 1 bra back and 
a ‘ ! 
! d 
’ i 
PY im! I id , 
earest exp j ' 
(‘a ‘ i xg dynamo des red 
! s \ ‘ \ i7, N I 
vd f t ind ill gi 110 ¥ t 
flow A. N ! ist m on the m 
ire f ' i \ 1 in redesign the 
yoke, ¢ ! 1a aire irren 1 
men ( W ! rhnish me with a 
! hele ! been published in ! 
Ss I \ u the SUPrLEM) 
I he ephon d ! dynam \ Ma 
| ! n il | ribed and | 
a Ss N 14 it md OG 
ited ‘ ! mople leta 
f ‘ t lor f ' dyna i 
ilned . ' Ni 161 9, GOO 
S44 1 me We p he Supriem 
\ ' ! I iil f an 
J ! ‘ rete 
! ind 1 he Supt ' 
‘ wi pply tree mn ipplica 
(8106) 1 M. write Some two ol! 
hree ‘ \ ' it N ind Querte you 
1! wa : i 1 or since which 
n ! av | ‘1 f trouble by 
naking alt ! ' XI l “ 1 
man it Kat ‘ wa kt ! er the 
her da n ’ he meta 
t i! \ 1 \ \ 
he old \ ner t et ay ne 
‘ n il 1 battery 
W hands | ® takin d 
‘ ‘ | ify h \ 
\. We i ive been | } . 
| nd i me 
ha va non nad f le ricl 
Yet h ! fa witl iny qualification 
ht “ vn I f urse Any 
ny Immediate ‘ he resistance ) 
he water \ y grea iil he ine you 
ite are of thi iracter A man hands 
ire not ordina y in neve hemically 
ean Should they be made so and dried, th 
rst races f pe pira n would bring with 
it salt ind thi i 1 od onductor Dry 
hands are very well in ited by the skin. We 
never heard of ditt t in taki 1 coin 
from a bow f wate nnected to a battery 
the bow were mnected = tk a harged 
Leyden jar, there would be a shock on touch 
ing the wa rdinary water rhompson, in 
his Elementat Lessons in Electricity gives 
he esistance f pure water as 265,500 
000.000 when th resistance of opper Is 
1.57 Now, divide the large number by 1.57 
ind you wi have the f t that pure water 
is 1,7 ie.ead roughly, one billion and 
three-quarters time ’ much resistance a 
oppel ijlas ha only about 1.000 times the 
resistance of wate ind iss | one of 
best Insulators Now rdad per ent of u 


phurile acid to the ind its resist 


times \ 


purest water 





ance drops Soo water resistance is 


a very common thing in electrical works now 
adays We hope these facts may enable you 
to discomfit your adversaries 
(8107) R. D. T. writes: I have made 
one of the motors described in Screnriri 
AMERICA if lLecembe S and 15 ToO0 ind 
mounted ime temporari on wood bearing 
lave tried three ell rf per ult battery 
in ‘ ind wl t i 
eff: \ ri ! u ho j iltes 
ew ugh here 1 t ) 
some effect with two or hree elias when mot 
is mounted as above A. ¥e rhere ought to 
be plenty f magnetism in the field and a 
spark at the terminals on breaking the cireul 


grounded on the machine, &8, Would introdu 


ing a compass in place of armature and 
brushes demagnetize the compass when cur 
rent as above is turned on? A. No; it would 
make the compass stronger 1. Why should 
armature revolve by hand as easily one way 
as another when field ts not short-circuited, 


with three cells of wet battery like Leclanche 
epen cireult? A. Probably because there is 
no current flowing. it seems as if you have 


lead on the 


liow can I test the armature and windings 
j}not having a galvanometet A. Connect Ou 
fend of the winding to the battery, and try 
with a wire from the other pole of the bat 
tery whether a spark can be obtained from thi 
iiron of the armature core, or the yoke of the | 
machine This willl show tf the winding ts 


| 


no circuit through the motor Perhaps you 
have connected up the field magnet so that the 
two halves neutralize each other. 5. Where 
an I get the brass balls necessary? A. You 
annot purchase solid brass balls. We think 
you will have to make them 


(8108) L. A. D. writes: I have trouble 


with my photo plates in the fixing bath, which 














takes off the black and leaves the plate gray 
Fixit bath used is 1 ounce hypo. to 3 ounces 
of water I wish you would help me out. I 
deve » the plates a good black in the high 
lights, but after fixing they are gray, with no 
ontrast Please give me a receipt for a fixing 
bath which will not destroy the high lights 
\ rhe trouble with your photo plate does 
not, probably, lie with the fixing bath This 
does not take away the biack and leave them 
gray rhey were thin before they went into 
! hyp rhe trouble is over-exposure or 
id cle opment The best formula for any 
p is the one given by the maker in the 
box of tes You cannot improve on that 
Expose a shorter time and find by experiment 
i I prope time is for exposure 
(8109) J. M. S. asks 1. How are elec 
' f dental uses, fusing porce 
nating irrent) wound | am in 
i " inum wire is used, but is that 
I t he something similar to the 
f arbon used in incandescent bulbs 
ni ! in to avoid burning out a fuse A 
‘ l ng furnaces which have recently 
I use are f platinum wire, wound 
1 1 non-conducting core The resistance Is 
! h that the proper current flows with 
n the platinum, and no external re 
i employed rhe limit of temper 
' t nelting point of platinum 2 
W | there be very much expense in chang 
or trom alternating to dlreect \ 
\ i i j equired in place of the col 
It ost depend on the num 
bat required in 1 t. In it 
1 1 torage battery from an alterna 
irrent \ No except the alternating 
ent | ised to run a rotary converter | 
rhere | in electri ippliance out for anneal 
t gold f used by dentists Can you tell 





me how it 1 


mace \ 


thi heater 


We 


have no informa 


(8110) T. D. asks: What is the voltage 
f the Edison-Lalande battery, type W \ 
he manufacturer in thelr ifalogue Kive 
O.007 volt as the mean working |! M. FF. of 











(S111) W. O. E. asks: Please tell an 
| reader of the Screnrivic AMBRICAN what 
iM i heat of hydrogen gas at con 
pre ire and constant volume A. The 
neat pecifi heat of hydrogen at cor 
l ire | 10e2, on the authority of Ke 
nault and Wiedermann rhe calculated 
specif heat at constant volume is 0.2410, by 
ome authorities by others it is given as 
a) ov 
(8112) C. & Son write: We desire to 
1 sma ul of tron for experimental 
purpose not sufficient to pay for a cupola 
Can 1 give us any information on the sub 
ject A. You can melt 3 or 4 pounds of cast 
nh in a black lead crucible in a forge fire by 
building up a se brick furnace around the 
tuy with about 3 inches clearance around 
¢ icible 


writes: Am thinking of 


makit he mercurial barometer described in 
SCIENTIFIC AMERICAN, February 2, 1901, page 
74 Would like to know how many ounces of 
mercury | should get, and what it will cost 









\. Not more than a half pound is actually re 
quired, but a pound will make the work 

($114) J. B. Co In your issue of 
December 1 you describe and illustrate arti 
ficial lightnin Will you put us in the way 
f we ing specifi information as to the 
im ff current necessary to operate one 
f the sign Our commercial current is 
00 volt 104 and 110 volts A. We do not 
know any way in which so strong an effect 
in be produced directly by 500 volts of pres 
sure ren times as much pressure is desir 
able It can be obtained by a powerful trans 
former 


(8115) R. D 


cription of 


Will 


the 


kindly 


secondary sec 


asks you 

me a des 
mm windings of induction such «as 
Rietehte in Dos 


written on 


ton uses for his colls, or ts 


this subject whicl 


such wind 


the sex 


egarding 
it na size ine ised \ 
with 


mak 


in f modern Induction coll 
fully 


midary in sec 
LEMENT No, 1124 


lop is described in Sup 
The dl 


wires 


ten cents 


mensions of all parts and sizes of are 


plainly given 


E. P. R 


they are 


(S116) the 


making «a 


writes In testing 


disks wound 
Ruhmkorf 


sma 





(in 
eoll) - use the 
sufficient 
tell 


n winding I 


aly 
rth to 


and 
the 
broken ot 


anometer 
atren deflect 
whether the 


needle to wire tis 


not have battery and meter 


and have clamps to attach 
the 


times 


connected up 
to the 


two 


terminals of colls when testing I 
noticed that at 
flect one way 
deflect just 


and as | knew 


would de 
time It 
did 
was 


the needle 


and then the next would 


the opposite to what It before 
that the current 
through the meter in the direction at 
all times, I made an investigation and found 


that if I connected the outside terminal of 


passing 
same 








Marcu 16, 1901. 


Scientific American. 








the disk to the wire from the battery and 
the inside terminal to the wire from the meter 
that the needle would deflect one way, and by 
connecting them just the opposite the needle 
was deflected just the opposite as to what it 
did before, just the same as it would had I 


changed the direction of the current through 
the meter, which I did not do I made sev 
eral tests, with the same result each time I 


have never heard of anything like it before, 
and do not know whether I am in the wrong 
or not about the matter, but can see no rea 
son for the needle to change Will you kindly 
explain, if it is worth an explanation A. In 
the second mode of connecting the coil to the 
battery and galvanometer the current flows 
through the coil in the opposite direction from 
which it flowed the first time rhe poles of 
the coll are therefore reverse It may be 
that the coil is so near to the galvanometet 
that its needle is deflected by the coil We 
do not see any other way in which the defle 


} 


tion of the needle should be reversed 


(8117) G. G. A. E. asks 1. How can 


vou determine the size of wire to be used lh 
different circuits? Is it according to the ca 
pacity of the wire and the requirements ol 
the instruments or to some other rules? If 
so, give the principal rules A. The wiring of 


a circuit is determined by the current it 's 
to carry, the drop to be allowed in it, et 
The tables of the Underwriters are the gen 


eral guide for size of wire You will find 
Cushing's Wiring Handbook, price $1, by 
mail, a good book on the subject rhe edition 


for 1901 is just out 2. How many candle 
power can a 75 watt dynamo, capable at 
1,400 revolutions of producing 15 to 20 volts, 


and at 2,000 revolutions’40 to 50 volts, fur 


nish Also, how the candle power could be 
divided up into seven different lamps in order 
to get best result A. Two and a half to 
four watts are to be allowed per candle with 
small lampea With 75 watts you can have 
20 to 30 candle power If you have 7 lamps 
on 20 volts, you will have about 3 volts for 
a lamp, and you will need 1 andle power 
lamps, 7 In a series At 50 volts you can u 

7-volt’ lamp ind can have 2 candle power 
lamps, in series ‘. Which do you think | 
the better for both eneral and accumulator 
use—the serk or the hunt-wound dynamo 
\ A series dynamo | not adapted to the 
work of chargin torage cell Use a shunt 
wound machine 1. Can dry batteries, when 
exhausted, be used fo kocumu ators ind, if 


how many would be required for the above 
dyname A. We know of no way to use dry 


cella as accumula 


(8118) J. K. ask 1. How can | make 
1 core for an induction coll, for medical une 
lenitin use \ The eore of an todu 


n coll for any purpose onsists of a bundle 


of iron wires, covered with parafiined paper or 
other Insulation Upon this the primary coll 
i wound i} | inetruetions for winding i 
medical coll are iven in Bottone’s Miectrical 
Instrument-Makin price 50 cents, by mai 
2. Can an ineati@¥eent light be produced 
without a dynamo} gad, if so, how \ Yes 
a small lamp may" Be lighted by a primary 
battery }. How effi 1 construct a small elex 
tric motor for runpmie snall machinery’? \ 


Follow the direction given in the Screnriri 
AMERICAN StuppLewenr, 641, 759, or 1210, 
price 10 cents each 


(8119) A. MeD. asks: Is there a water 


motor used to run a dynamo? Is it a suc 
cess ? A. A dynamo n be run by water 
power as well as by eam It is necessary to 
secure steady motion by a steady pressure of 
the water For Water motors see our adver 


tising columns 

(8120) B. G, J. asks: 1. To change an 
alternating current that now has a pressure 
of 50 volts te,one of 115 volts, what effect 
would the Increased pressure have on con 


ductor and the rubber Insulation, the present 


conductor having the capacity of 10 amperes 
A. No apprectable effect The difference be 
tween the Voltages is too small to make any 
difference -. Would it be necessary o In 
crease the ize of the onductor 4. No th 
onductor could be liminished if any change 
were to be made in It for the same curren 
The higher the voltae he mailer the con 
ductor needed to urry given amoun f 
electricity , Are transformers made to tep 
down 5,500 volts to 115 volts A. Yes: such 
transformers would be supplied by any con 
pany furnishing current at this pressure 
(8121) A. W. P. asks 1. What is the 
object In having a vacuum tn coherer tubes 
A. It Is not neces i to have a vacuum tn 
the coherer tube fo Wireless telegraphy 2 


What kind of burner hou'd = be ied with | 


acetylene was to obtain a hot blue flame for 
laboratory work A. A party claims to have 
a jet which will produce ‘ olor flame 
with acetylene and burn safely so long as it 
1 properly used it | unnecessary to say 
that mixtures of alr and acetylene are ex 
ploslve ind unsafe We are not Informed 
how the burner In question is constructed ; 


llow do th ollowing rank as Insu'ators 
liard rubber, paraffin wax, paraffin oll, dry 
hellacked wood, gla A. We are not able 


to give any exact figures of relative resistance 


of the various insulators Much depends 
upon the temperature and condition of the 
substance Al hecome fairly good con 


ductors as soon as chemical chan begins 





Glass conducts as an electrolyte as soon as it 
softens. 4. If the terminals of a 3-inch spark 





close up to opposite sides 


perimenting with wireless telegraphy 


| Bieyele 





Is it possible to 





Cards, 








INVENTIONS 


For which Letters Patent of the 


United States were 


Battery plate or grid, H 
Bearing, J. M. Laffas 
Bearing adjustment, W 
we . . 
Bearing, ball, A. Riebe 


Bed, folding, C. 8. mes 8 


Bed, invalid, J. Hanson 


hive, D. C. Pullins. 





Bicycle, J. G. Hehr 





hagen 


Bicycle rest, V. A. Krepps. 

Binding device, adjustable, 

| Board. See Ironing board 

Boat carrying and launce pepe nopemnens, 
w : 


Powers. 
Boiler, W. C. Stewa 


rt... 

| Boller furnace, W. W. Shilling. 
took section, separable, Gilson & Gleason 
Boot tree or last, King & Pool 

Boring machine, C. W. H. 
Bottle box, H. H. Higham.. 
| Bottle stopper, C. Forbush. . 
| Bottle washing machine, J. 
Brake actuating mechanism, 
Bricks for building purposes, 


laying, J. H. Knight 
Bridge, movable, T. Rall 
Brush, tooth, C. Rose 


Bunk, folding, J. P Lein. 
Buoy, ship's, W. W. Noye 


alendar, J. A. Dailey 
an See Creaming can 


an opener, BE. D. Woods 
‘ap, bathing, 1. F. Kepl 
Car brake wheel, T. W. 


( 
( 
Can opener, W. A. Hunter 
‘ 
( 


Car coupling, C. N. Hunter. 
|} Car door guiding bracket, 


son et al.. coesese 
Car end sill, railway, G 


ar grip, cable, J. H Vandegrift 


ur haul, A. M. Acklin 
arbureter, D. J. Brown. 





‘arbur 


{ 

( 

{ . 
Carbureter, Carter & Zie lein 
{ 

‘ 


Bouton 


Vv. Royle 


Carpet aweeper, C. J. Shirreff 
Carriage, baby, Lanclaux & 
Carrying hook, J. Legault 





Cash recorder, J. W. Luts 
Cash register, F. H. Bickford 
Casters, ete., wheel for, G 
Cement apparatus for 


finished, W. R. Dunn 


Chain links, making, I 


Chain making machine, F 
Chalr See Folding chalr 


Chair, G. W reoher 


Chair seat, W. Braasch 
Check register, Woodworth & 
Chuck, self centering drill, 
Churn, Hl, ¢ ent 
Churn, fF i. Jones 
Churn, J. BLM. Winburn 
Cigar mold, I, rach 
Cigar tip eutter, BE. Walker 
Cigarette rods and cigarettes, 
making, Hl. BE. Grabau 
Cithern finger beard attachment, 


haldort 


Clamp, TL, BB. Lanpher 

Clock, electric, B&, Blacher 
Closet seat cover, Grant & Macpherson 
Clothes drying and sunning 


Melton 


ock, stop, Staedell & Vogt 


ook, stop and waste, W 


ollar foundation, B. K 


‘ 
‘ 
Coke drawing apparatus 
‘ 
{ 


ympressing cotton wool 
for, Lowry & Holmes 
Computing gage, J ane 
Conduit for tranamitting 


condultea to regiaters 
brand 


Conveyer, pheumatic, M 
Cooler or refrigerator, J 
Corn, machine for aplitting 


Adame 


Cotton elevating and cleaning 


wml, R. J. Reynolds 


Creaming ean, J. L. Rit 
Cultivator, ft Bh. Harteell 
Cultivator, ¢ W. Michael 
Cultivator, riding, Brinkley 


Curler, bair, t. Ferguson 
Curler, hair, A. Haug 

Current interrupter, B. Thomaon 
| Curtain pole traveler, J 


Coshion See Gowda packing 
| Deckle strap, J. B. Forayth 
Dental regulator and spacer 


Dental vuleanizer and 
Hartwig 


Distilling and concentrating 

| atus for, Baudoin & Schribaux 
Door check and closer, combined, 
Door or gate, R. W. Gardner 


Draft equalizer, J. Rusk 
Draft hook, J. Carter 
Drafteamen’s use, section 
mill 
Drawing curve made of 
Swenson 
Drawing in frame, W. L 


Dredging apparatus, J. C 
Dredging bucket, J. F. Morris 
or like 

mechanism for, M. Backstrom 
Dumb waiter stop, automatic, 


Drilling, boring 





Mahon 


Eaves trough sereen protector, 
Electric cirenit closer coln 


Electric current regulating 


mott 


Electric machine dyname, 
| Bleetric metering system 
| Blectric time switch, HM. J 
Electric treatment to the 
ipplication of, Fl. Behrendt 
Bleetrode, battery, G. Heldel 
Electrode plate for electric 


U Hobel 


Electrometer for relay purposes 


Crehore & Squier 


levator See Windlass eleyator 
levator car brake apparatua, 


Bon 
Klevator safety device, BR 
Mngine J. Royer 


Pngine, BE. Nelson 
Engine, F. Stoer 
Knugines, electric igniter 


! 
od trough, portable, 8 


le, bi, W. M. Pearse 


Filter sin water, I U 

Fire apparatua, I w. ail 

Fire eseape and wate tower 
Puilar 


Fire extinguisher, auton 


Fish cleaner, | W. Shurman 
ing reel, Batley & Parkinaon 


ashing reel, W Tra bus 


1 
lower pot FE. Guyn 
! 


Miush tanks, device for supplying 


\“ \ Alexander 





Folding chatr \ la desherger 
Forging machine, ¢ PD. Rice 
lr rame See Drawing in 
rruit pleker, G. W Hode 
Fuel and making same 

Howell (re ne} 
Furnace Neve ller furnace 
Furnace for heating metal 


Norton & Robinson 


Bedstead attachment, W. 
I 





Berth, sleeping, W. J. Fieldhouse. . : 


clamping device, J / 
Bicycle crank removing device, 




















ter, Lane & Davenport... . 
‘arbureter for petroleum motors, 


plano machine for pune nang jacquard, 























| Mowing machine, J. B. Tougas 





wive engine, O/§B, Johnaon 








ir bin and aifter, P. Raets 


ould disnensing mechaniam 


/ 


Gage. See Computing gage 


Gaging templet, J. M, Stansberry.......... 


Game, G. H. Kent... .......eeeecens 
Game apparatus, C. W. Tarbet...... 
Gardening implement, N. B. Riddle.. 
Garment fastener, J. A. Phillips.... 
Gas burner, J, Franklin............. 
Gas burner, Incandescent, A. C, Swain. 
Gas engine, J. Walrath 
Gas generator, acetylene, T. A. Bryan. 

Gas generator, acetylene, Le Sueur & il- 














GONG cv ccevvvccecceesdesvesewedaseonedsae 
Gas, production of & ampreased, Ww. Knapp... 


See Tilting ~~ 





J. R. Serafford. oscdeenpan 
r wheel, split, ¢ Yarlaon & Malmfelt... 






Osborn .. O00 ANS obese CR SSRC RECS 


iss sheets or plates, applying backing ma 


Gerted te, Fy, DN a 4s 6nd 049460460506 


Goods packing cushion, F. B. Read....... 

Granulating machine, B. T. Murphy... 

Grapbophone record shaver, C. A. G Priteb- 
OPE ccvccssesees $39448 

Gun, automatic machine, F. M. Gariand. 

Gun support, feld, Meigs & Stout 

Hair picker attachment, J. Haynes 

Hand hole cover, A. Worthington 

Handle. See Umbrella handle. 

Hanger. See Lamp hanger. 

Harrow tooth, J. Lanz . 

Harvester apron stretching device, H. J 
Case ..... : seebene 

Heater. » Hot water heater. 





Heating appliance on, manufacture of electri 


eal, A. ee, ee 
Hoe, B. RB. Grover........ 
Hominy mill, W. Stonebraker 
Horse stopping , J. Brown 
Hose conduit for railways, H, Gelse 











Hot air to parts of the body, device for ap 


plying, J. C. Hoyt 
Hot water heater, F. A. © larkaon 
Hydrocarbon burner, F. P. Glasier 
Incandeacib'e body, H. Reeser 
Indicator. See Speed indicator, 
Inhaler, T. T. Overshiner 
Inking pad, F. Carl.. 

Inking pad, F. B. Harrison 
Insulated 
same, C. BP, Steinmets...... 
Interchangeable coupling, A, Bt. Loes, 






Invalids, device for handling, ©. Stephens... 


Iron, See Bad tron 


Ironing beard and step ladder, combined, & 


H. Williame 
Ironing machine, M, Bngelbreeht 
Jar cover, paste, J. B, Davida 
Joint Tank joint 
Journal bearing, M. Ht, Devore 
Journal box, M. W. Hibbard , 
Kinetographic apparatus, W. HL Beld 
Labeling machine, package, C, Lette 
lamp, acetylene gas, KB, N. Dickerson 
Lamp banger, T. Lindsay 
Lamp, incandescent, J. W. Howell 
Lamp. overhead regenerative gaa, W, H. I 
Veleh eeeeas 
Lamp, pendent, BR, H, Beat 
Lamp, physician's electric, Ph. M. Randall 





Lamp seeket, electric, J, H, & H, Tramball 
Lamps, construction of carriers for globes or 
classes of electric, gas, or oll, B. Btan 


ley 
Leather into etripa, machine 
y one 
Legging, J. M. Braun 
Leveling tnetrument, J, A, Arthur 


Life at sen, apparatus for discharging and 
carrying Hoes for saving, D. G. Mar 





tena 
Lightning arrester, 1. OC. Wirt 
Linotype machine, J, R. Rogers 08, 400, 
1 or, Tt. W. Jefferia 
Lowometive, tee, OC. B. B. Bareh 


Loom warp etep motion mechanion, W. B 


Allen 


Loom weft thread controlling attachment, 


‘ huche 

Lubricator, FP. Borger 

Magnetic blow out brueh holder, A, ¢ Haat 
woo 

Mail box, O, FP. Lidke 

Mallet, H. C, Hetorich 

Match boning machine, Seven & Cahen 

Match «splints, machine for sasembling, J 
‘ Donnelly 


Measuring device, liquid, J, HW. Quinn 


Mechanical movement, A, Baughman 


Metal from furnaces, etc., and charging sald 
metal inte molda, ete apparatus for 


withdrawing molten, MeRtae & Kitto 

Metal sheet at the angles of roofs, ete., cor 
ugated, F. Smith 

Metals by electrolyaia, reeevering, HU 4 
Fraseh 

Metals by electrolysis, recovering and sepa 
rating, H. A. Fraech 


Metals, electrolytic apparatus for recover. 


ing, Hi, A. Fraach 


| Mining machine, submarine, A Allen. 


Mold See Cigar mold 
Molding apparatus, W. B. Knox.....-...- 
Motion converting mechanism, M,. B. Stover 


| Motion,’ means for converting, J. Wiesen 


MACH ce ccc cence reseeeeseeeewsaenenees 


| Motor, Fuhrmann & Nelson 


Mower, motor lawn, T. & W. H. Coldwell, 
Mowing machine, J. W. Latimer... 





7 | Mowing machine cutting apparatus, L, 
W. HH. Giffhorn oane 
Musle spe compensating, R. A. Gally. 
Nall extracting prying bar, A. G. Thom 
Nut lock, BE. Roellings : 
Nut, vehicle axle, G, B. Stein 
Ores, retort for treating, FF. Gulterman 
Ornamenting walls, ete., deviee for, H. G 
Collenburg 
Oven, steam condult connection, and cook 
ing utenall for use therewith, cooking, 
7 Pearce J 
Packing for stuffing boxes, metalic, L. Cau 


mont 
Pad, Bee inking pad 


| Padlock, B tyendel 


Paper BRAD. A. Kleinfeldt 
Paper serving apparatus, toilet, ©, G, Peter 
aon 


Paper stock indenting machine hk. A. G 


Paper trimming machine, wall, B, M. Allen 

Paper with carbon, ete,, machine for coat 
ing F. W. Weeks 

Parat 
A. Krank 

Piane, J, ©. TH Sehbnetl 

Picker See Fruit pleker 

Picture or name plate holder, M. C, Harrt 





man 


Pin or the like for safety fastenings, A 


Potts 

Pipe wrench, ¢ M. Ingersoll 

Planter, check row corn, W. B. Marta 

Planter, seed, W. Sobey 

Plow, FE. W. Stark 

Preumatic deapatch tube sretem A Ww 
Pearsall 

Polson containers, protective meana for, V 

Kopold 


| Pole or column, tubular, J. Lane 
>| Pole, span wire, J. Lanes 


‘comet Bee Fence post 


Pot See Flower pot 


Power weane fer transmitting, J W 
Watt 

Printing. , aa cloth, ete., machine for, ¢ 
1 cot 


Printing machine, malticepler, 1, Orloff 

Printing press, Palmer & Denmond 

Propelling apparatus, F Weller 

Pulley, belt, P. Kilteeh 

Pump governor, A. PF. Ward 

Pump regulating device, steam, J. G, Hodge 
aon «+ 





«Continued on page 174 





©. B. Jacobs, . cocesocuneceunes 


aring, automatic change speed, H. C. 


aring, differential, J. H. Mitechell..... 1: 





‘trie conductoy and “making 





surfaces, producing bodies with, 





at 
Furnace for heating metal sheets or bars, 


Norton @ Robingon.........sccsscecees 
Furniture, school, W. C. Hudson.........+. 
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00D or METAL 
Workers 


Without Steam Power should 









ave ‘oot and Hand Power 
ud for Oatalogues 

Wood. working Machinery, 

B Lathes et a 
SENPCA PALLS MPO. CO a 
695 Water St., Seneca Pails, N.Y, 

HOW TO MAKE AN ELECTRIC 
Furnace for Amateur * utilization of 110 voit 
electric ciroulte for work, Hy N. Monree 
Huopkine Vhis ‘ ls acoompanied by de 
tailed working drawings arge scale, and the fu 
nace can be mode by any amateur who ie versed in the 
use of tools This articie te contained in Bi LEN TIFIC 
AMERICAN BOPIrLEMENT, No. T1828. Price 10 cents 
For sale by Munn & Co, ™ Broadway, New York City 


r“keeller or newadealer 


THES: 


THES. 


= and Power *: 


SHEPARD LATHE CO. 
AVE THE LATEST IMPROVEMENTS 


0 machine shop can be thoroughly up-to-dato unless 
tt has the mont 
modern per 
fected tools. 
For instance, 


the 
ASHLEY PATE?r 


hold nipples for « utting otthe 
Tt 


or by any hi 


TOOLS . wo SUPPLIES, 


ERAS] } 


HI ato 





and Turret Lathes, Pian 
Shape Ts, and Drill Presses 
ta W. M1 &t., Cincinnati, O 


NIPPLE HOLDERS 


w left hand threads 











ey hold the ele om turning and take the strain 
of both the «# v nd shank thread, Made of be t 
quality cast steel, carefully fitted. Long or short n 
ples out with equal facility. The Ashley elders are 


of light Weight and compact form 
WALWORTH MANUFACTURING CO 
126 To 136 FEDERAL ST., 








There is never any question w 
about the quality of a z 
B. F. BARNES i2 
UPRICHT DRILL +3 
: . 7 
The teal bere tihusetrated \s our Winch . a 
Drill, and we guarantee it to drill up to 
lines in stee! and |\y inch in cnet iron “ 
@ & good gait and w'thout strain Wwe 
id larger sives and will be glad to 
eond full data on our entire line to 
Interested people 
Hh. P. BARNES ©0,, Rockford, TIL, 


en Transits and Levels 


High wong al inatruments with the Latest en 





Gs [OME QUEEN) f= 





Snemeene AND Baarrewen’s » eng 


VEEN & OO., fiirtnent Work” 





60 Filth Ave. New York 1010 Chestnut St, Phila 
WORK SHOPS 

of Wood and Metal Wortera, with 

out steam power, equipped with 


BARNES’ FOOT POWER 


MACHINERY ssn 
greater prot an the Work, Sadhines 
aed on trbal ty chemtrewd tle 


Ww. Ff. & JOHN BARNES CO 
eee 


= 


Rocnrorne, tra 


THE WATERBURY 
Emery Grinder, 


with adjustable table, for fat ours ‘ 
arinding . flntehing, and fo rl 
nary tool artnding 


Avev &F., 












7 
BLAKE & JOHNSON, 
P.O @Ox 7, 
WaTersury, 


Nenad r Olrwulare 


CONN. 


““WOLVERINE"’ 


Gas and Gasoline Engines 
STATIONARY and MARINE 


The “Wolverine” is the only reversible 
Marinetiags Engine on the market 
It te the lightest engine for ite 
power 


Requires no licensed en 
gineer. Absolutely sale ifd. by 
WOLVERINE MOTOR WORKS, 
12 Maren Street, 
Grand Rapids, 


THE EUREKA CLIP 


Mich. 


The most useful article ever invented 
tor the purpose. Ladisapensable to Law- 
yers, Pditers, Students, Bankers, Insur- ul 
ance Companies and business men gen = 
Hook warker and ~ 
mutilate the paper 4 
h boxes « 





“safety 


\. a. 


oneniidate oa 
Hox 1, Bleemficld, 





Pin Ue. 


Economical Gas Engine lgniters 


of every deseription for 
Stationary. Marine or | 
Automobile 
Dynamos, 
Starters, 
Plugs for cither touch 
or jamp spark. 

BO St. Clair St., Dayton, 0 


Manufacturers’ Models 


f every description made to order with prompt 
hess, yee ision and economy Models of Typeset 
ters, Typewriting Machines, Cash Registers, Cyclo- 
meters, Revolution Counters, ete. in fact. any kind 
of model made from designs. Also special tools and 
machinery for any and every purpose. Correspond- 
ence invited from those intending to equip a plant 


tT?” iMustrated cireular free 


Pratt & Whitey Company, Hartford, Conn, 
196-1 Liberty Street, New York 
GRAND PRIX, PARIS, 1900. 


DEFIANCE MACHINE. WORKS 
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BE Nt Al 


Dayton Electrical Mig. Ce 
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WHE 
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BOSTON, MASS. 
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sllow are 
Thurber 
w ~y compounds, mar 
f hollow ware fre 
"Th inher 
carriage window J 
electric, ¢ ko 
tre i 


mifacturing arti 
‘ m sheets of, ¢ 
iL 
Rallway 
Railway 
Rallway, elec 
Railway sign 
Recorder Mave 
Reed plate or t 
Stark 
Ree 


Darling 
ournter 
Hirst 
Remington 
rder 
inatromen 


ui, « 
Cash reco 
mg ied ts, I 4 
Reel 
rigeration 

wlder, J 
pre 


Fishing reel 
m, A. Blebert 
Campbell 
actuate 


ay at 

Ww 
anure (valve, R. L 
metal, T. V 
mmati reversing 
a rte 
table reve 


ues sheet 


Allis 
it sheet 
mn 
reing, HU. W 
eversing, J. G 
W. PY. Whitmore 
Fr. G. Bates 
» Kochendarfer 
W. M. Piatt 
om, PP ¢ tilwe 
erper plate, G. Herrmann 
fastener, ( J. Beekman 
hammering machine, &. F 
Th. Ag kermat 
mia 


Hodgson 


& Hunter 


Maw Legett 





saw 
sharp 
fleld 


Maw ning Filetrup & Seh« 


‘ diary the ‘ 
etlonal boiler 
wing machine loope 
Shade, window, HU 
Shaft, vehicle, G. Ff Naumat 
Sharpener, knife, F. D 
Sharpener, lawn mo GG. A 
Sheet metal hydraulic 
{ H. Harrington 
Sheet metal elhow, F. Dieckmann 
Sheet metal, manufacture of, R 
(relasue) 





Ne 


iwager & Mars al! 


Sperry 
Robt 


pressure, 


by shaping 


Wood 


Shoe, I Klett 

Ree Rallway sig 

Skirt supperter, BE. A. Bstabrook 

Riedl, bob, I Rode tre 

Solder, W \. MeAdame 

Speed indicater, G. C. Davis 

Spinning machine feed 
BH. Phillips 

Spoon, ©. B. Holm 

Spring motor, ( Vogt 

Staging 


Sigval 


il ‘ 


awingin a 
Ntamp affixing nact ia 
mmup, hand, } 
samp type 
Ntand 


Nt 


Nt 


Het vt t, } }. Viek ihe 
oaming tank, H. Hirkhol 

ring apparatus, | ‘ ' 
ering ma 1 l. Peotl 

ri © hi wn 





W. Craig 


andson & Langston 


Murray 


Simons 


itter, J. B. Adt 
» machine B. } 


ol mechanical 


Strickler 
Palmer & Hart 
yw eyele, automatic, J. P 
. ehich J. Flindall 
‘oy, windmill, J. W 
ner, ¢ I 

wheel, B 
See Steam trap 
“ed tro 
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Neill 


roc faate 
thor 





h tub 
spparatua for the 
metal, P. C. Patterson 
casting, metal pump for, t 
rypewrtting machine, ( F. Smith . 
rypewriting machine, C. D. Wallace 
Umbrella handle, extensible, P. P. I 
Valve, J. H. Bullard 
Valve, Chaplin & Falk 
Valve, ball cock, J. Portes 
Valve, explosive engine regulator, J 


manufacture of 


Wicks. . 
Fyfe. 
ue 


gearing and reversible valve, | 


nhne«dy 


Hilton 


motor, F. ¢ ‘ 
wable, J. C. Lambert 
D. True 600, 247, 
Schwenke 
Claggett 
unig 
MeIntosh 


hicle driving gear 
ehtel 
ehicle apring gear 
ehiele wheel, R. A 
ending tray, F nh 
Veneer presr, F. Gr 
aT brake, J. W 
Wagon brake, BE. L. Moore 
Washbotler, M. C. Brockway 
Washing machine, A. D. Rogers 
Watch cannon pinion, M. Sporleder 
Water elevating apparatus, A. M 
Water motor, J. T. Hodges 
Water purifier, rain, G. Ritter 








seat, te 


Hewlett. 





Water purifying apparatus, 0. F. Behrend 
Water tube boiler, F. Rewstng.............. 
Water wheel, A. F. Sparkes 

Waterer, stock, 0. B. Jacoba...........565 
Well casing, J. M. Stukes.......cccccsecess 
Wheel, A. Seholsen ceeeeecoe 
Wheelbarrow, H. L. Crawford...........00 
Windlass, M. T. & J. B. Kane 


Windlass elevator, J. 8. 
Windmill, L. G. Hughes 
Windmill regulator, J. Stein 
Window, F. A. Winslow 
Window fastening, H. Lutts 
Window sereen, J. B. Simmons 


(Continued on page 176) 
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Works, Camden, W.1. THE ESTERBROOK STEEL PEN CO. 26 John st., New York. 


















ay, ‘ DARLINGTON 
Hen, 228 ELECTRIC FOUNTAIN & SUPPLY CO 
on, 120 REAL ESTATE TRUST BLDG., 


PHILADELPHIA, 


WE [ DRILLING 


PA. 





os 
0, ST 


250 Poultry Pictures | 


illustrating every phase of [poeocy | 
we4 paces of matter telling hew, 
t. That and much av 
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Over 70 sizes and styles, for drilling either deep or 
Mounted 












: . shallow wells in any Kina of soll or rock 

bo on wheels or on sills, With engines or horse powers. 
oon aad - Strong, simple and durable Any mechanic can 
Hon, 447 outhateh any other incubator, or money re Operate them easily, Send for catalog 

eo, 162 sfunded, Book for Moe fn stampa, Circulars | , . . > 

600, 106 free. Address nearest office. Ask for book 134 WILLIAMS BROS.,, Ithaca, N. Y. 
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eago, UL 
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‘RENE OFF THE GRASS" 





Strikes Hard and Fast 


















oo, 201 
669,083 LG 
689.007 SII u could not count 1,000 In a minute, but 
. , DOK) f enes is, approximate the number of biows 
t i | struck in sixty seconds by the 
| 
GUD, SH . ~-~ ee» Se Se 
Chi), hi That unsightly sign will not be needed if you have the ELASTIC ROTARY BLOW 
Wi, 427 | N STE R o N | 
gon a3i | Keres Thaw $reec Pree hese for Lowen Steal, RIVETING MACHINE 
ean one Churchea, Cemeteries, on Bice P spend ae Caw on for riveting together artic les of Hardware, 
Gao. 2G MAKTM ANMFG x 69 ,Eliweed y. : Bicycle Chains, Mechanics’ Tools, Agricul- 
680. 408 Or Room 99 te i Lk New York Cy. tural Implements, Sewing Mac bine Attach- 
- | ments, etc, Six sizes 1-16 to % inch. 
iN, 270 NEW HAVEN, CONN, 
w.279 | A GRADUATED Automatic REDUCING VALVE| The F, B. Shuster Co.**™ "2%. 
Physicians, Surgeons, Jewelers, Dentists, | ane 
11,806 Artists, Brewers, Bottlers, ete. , in fact all | 
@00.417 users of power require the 


AUTOMATIC REDUCING VALVE. 


Graduated to regulate the pressure exactly 
| : and does it 


. 


automatically A bao 
lutely air-tight. No packing. No 
leakage. Handles high or low pres 
sures or temperatures. Only Valve 
known that retains a uniform low 
pressure Independent of varying high pressure, 

Automatic Reducing Valve Co.,125 LaSalle St., Chicago 
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wm? | WARREN'S Natural Asphalt Stone 
| 

mt eng hg 8 Experimental & Model Work 
aan ; a pe at a he factory ‘oon, does | ( r& ddvice free, Wm, Gardam & S0n.45-41 Rose St, 
aan ann | not require painting, Dur 

er able and eoonomical, Com 
aan aha paratively fire-proof, Has! 
ieie +h > ineh tap edge. Genuine | 
tan by i uac am . 
tie, 250 chance’ fer npeieation FIRS Prairie Sinte Incubator Co, 
4), 2 | without the help of akilled routers PREMIUMS Hemer Oty, Pa 


New York, 





Warren Chemical & Mig, Co., 96 Fulten St,, 


V Fos ae, USES. MADEAS REQUIRED. 
HARRING TON&KING PERFORATING ©..CHICAGS. 




















—= THE HARRISON CONVEYOR Riectric Light and Power Station Rauipment, Endustrial “Outs 
(wer wit ble Myetem ‘wal a (vn ve a, ot Loventrig 
Lae | Rereena, Ko - ne wh “ lam Mhell Bue kets, Hreaker Holla, Pleking is 
: Btandar: {Honles, vi we Yoyo pe line " For catalowue and prices, address the manufacturers 
—_S BORDEN & SELLECK CO., . 48- “co LAKE STREET, CHICAGO, ILL. 
wt —— ss — 

; ~ tik t2J-inch Pipe cut off and 
omit Genuine Japanese Silk «gr 
ein, 07 - Threaded with ease. by one 
wav’! Letter Press Copy Books. man and a 
bon AN, | The Perfect Copying Paper, FORBES 
en, 480 No blurred copies. Every let :) 

680, 258 ter of every copy readable. f Al ENT DIE 
bons te a Sent freight paid to any part 
+n) ron p of the United states ye CURTIS & CURTIS 
. , 1000 pawes 10x12, leather srden St geno 

an 424 ~ and cloth binding 
beled 208 w per doz 827.50 
be mip ns | ba Oingle books « « « 3.00 

7 i 500 page books, doz. - 21.00 

bl Single books 2.00 

pole iho + THE CHAS. S. BINNER Always Fresh 
me — COMPANY (incorporated), Al th 
608, 245 w Best. 
669,177 | 167 Pearl Street a 
660,070 | a Boston, Mass 





‘) it You Want the Best Lathe and Drill 


GHUGKS 


BUY 
WESTCOTT’S 


ERRY'< 





| cptrongest sold ev h . 
| rip, ¢ are , eryw ere. 
ext "hapacity 1901 Seed Annual free. 





and Durabil- 


D. M. FERRY & CO., DETROIT, MICH. 














i ity, Cheap and Accurate. 

‘) a 
eo a4, | Westcott Chuck Co,, Oneida, N. Y., U, A. 
a “4 ~. | Ask for catalogue in English, French, Spanish or LEN 
1D, 476 FIRST PRIZE AT COLUMBIAN EXPOSITION, 1898. 
HO, 1 he 
600,146 7 


ao o 


Wat Do You Want To Buy? 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in A line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 


SEND FOR THE 


= Scientific American = « 
= Manufacturers’ Index 





Ono, 115 


,415 
, 120 


460. 408 This index is sent gratuitously to prospective purchasers, both in this country 

609,107 . broad, who inquire for the ad s of dealers and manufacturers of the 

AA AAS and machines classified therein. It is also sent to reliable Export Mer- 'p 

sons | © Shants in the United States and to the United States Consuls in all foreign $ 
countries, Address Inquiry Departm 





MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 





MarcH 16, Igo}. 


Scientitic 


American. 














SALARIED 
POSITIONS 
for LEARNERS 
It tella how you can 
support yourself while 
learning your chosen pro- 
fession, 260,000students and 
graduates in Mechanical, 
Cc ov Electrical Engineer- 
ing: Architecture; Drawing; 
Designing; Book-keeping, etc, 
International Correspondence Schools, 


Box 942 Scranton, Pa. 






















ELECTRICAL ENGINEERING 
TAUGHT BY MAIL, 


Vrite for our Free Illustrated Book 
“CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 

k al Eng ' , 





Me 
‘ 





“Taos, A. Rdlaon & i 
ELECTRIC AL ENGINEER INSTITUTE, 
240-242 W. 284 St... New Vork, 


PSYCH RATISM 


The New Discovery of the Age. 
THE VERMON ACADEMY 


will tell you all about it 


FREE OF CHARCE 


The new discovery of Prof. Albert Vernon, the mar 
vel of the Cent ry. A thousandfold more powerful than 
HYPNOTISM. A know edu e ot the wonderful re- 
sources of this sc:ence will unf< ld to you the secrets of 
success and make clear and plain all that has seemed so 





mysterious and that has been attributed tosupernatural 
agency or hypnotism during past ages You way have 
a wonderful, comprehensive 10-page book by this girted 


man by sending your name to us at once rite te« 


day. It is absolutely FREER, Address 
VERNON ACADEMY OF MENTAL SCIENCES, 
2203 East Avenue, Rochester, N.Y 


A Cutter Milling Attachment 


is indispensable for the pr sper execution 

of partioular kinds of wor Our sineh 

Precision Lathe is fitved for this and 

Ciear Catting No extra belta are re 

quired aa the friction gear at end of 

® food rod takes the place of a belt 

snd cone feed and allowa the feed to 

slip in ease of work jambing, Varia 

= tion of feeds allowed by ae of 
obange wears of lathe 

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold, 


They are endorsed by every user, 







Rend for prices 
Handeomely Ulustfated catalogue 
TMatriet 
the w 
EAGLE 
GENERATOR 
COMPANY, 

319 N, 4th Street, 

St. Louls, Mo. 


KROMSKOP 


Color pao the tied 


.° ta mirack 

To the already long list of mus devices which 
will come into = every must be added 
this last and most p 1g wift of science 

Kromskop’s romograns s cand ‘Kromskop’s 
Cameras, now ree tr i stamp for booklet. 
IVES NK ROMSKOP Cc om PAN ¥. Incorporated 

1324 Chestnat Street, Philadelphia, 


VAJEN'S New improveo 


ay Use 


The only device with which s 
harmful atmospheres can be entere 
and absolute comfort sustained for 








a long period » encumbrance 
Organs exercise their functior 
naturally Wearer breathes co 
fresh air continually. Send for cs 
alogue Manufactured by 

E VAJEN-BADER CO., 
120 N. Penn 8t. Indianapolis, Ind 


P8u USE GRINDSTONES ? 


if so we cun suppyy you. Ali sizes 
mounted and unmounted, usives | 
kept in stock 





cial purposes, T?™ 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


isk for catalogue 


PATENTED ARTICLES 


MADE TO ORDER 


AND NOVELTIE in quantities by contract. 


OTTO KONICSLOW, CreveLano. Onio. 
Hawkins’ New 1900 Catechism” 





OF THE STEAM ENGINE. 
PRICE, $2.00 
Postpaid t ‘ mMidress A practical book on 
engine rar “. Val setting, etc. Strictly up 
to-da Money funded if not satisfactory 
THEO. AUDEL CO., 63 Fifth Ave.. New York City 





LET Us Marl You! MONTHLY 
MONTHLY 
. ckel and Metal 

ov traveling Kine 

ing Prof. Srez" 
ates Watch ] 
» Bioyoles, all metal Bae No 
Experiences. Heavy plate. New methods 
Ww plating, manufacture outfits 
sizes. Guaranteed. Only outhits complete 
all tools, lathes, material, eto., ready for 
Ae work, We teach you, furnish secrets, 
asfree. Wrt rite today. we samples, eto. FREE. 
ir GBAY & CO., Plating Works, CINCINNATI, 0. 


















Representatives all over | 


HEAD PROTECTOR | 


temem oer, We make a | 
specialtyof selecting stones for all spe- | 


Lawlor, 
660,410, 


Window washing machine, 5. C 


os 420 
































Wire twisting tool, G. N. Schindel 
Wrapper for colna, ete., J. B. Larkin 
Wrench See Pipe wrench 
Zine from ores, extracting, F. Guiterman G08, 410 
DESIGNS 
Bedstead end frame, D. Frank 84,188 to oe, im 
Brush, J. W. Brandon 4,171 
Cap, bathing, I Kepler 34, 106 
Car coupling knuckle, P. Hien 4,179 
Celling light, D OnE B4,175 
Chalr seat, S&S. Kurek 34,186 
Clock case, Jennings & Mosman 4,100, 34,161 
} Clock dial, G. M. Chierteatt 4,102 
Coat hanger, H. M. Taylor 34, 187 
|} Cooking utensils, false bottom for, J. A 
| Recktenw 84,167 | 
} Cover for receptacles, reservoir, ¢ Kk. Ber 
tels 4,160 | 
Door check, I t. Sargent 34,180 
Dress shicld fastener, H. B. Levy 4,104 
Dust pan, ©. Fortney 34,170 
Engines, base and cylinder for internal com 
| bustion, BE. H. Pahrney 4,177 
Flask, A. De St. George M4, 105 
Heel and sole protector, HL. L. Rice 4,188 
Inkstand, EB, I trainard 14,158 
Jar cover, preserve, R. A. Gilehrist 34,168 | ~ 
Lamp bases or caps ntact ring for incan | 
descent, F. TH. Manchester M,174 
Lamp body, W. PP. Crary 4,176 
Lamp ontact base, incandescent I bh 
Brow! 4,17 
Lubricator, I. N. Graham 4,178 
| Pail body, lunch, C. EK. Bertels 4,16 
Pin or simtlar article, G. A. Whiting 34, 
| Pin, safety, C. Bell 4, 
Ring or similar article, 1, Matsumoto 
Sewing machine table, A. ¢ Abramson 
Sewing machine thread case, Diehl & Grieb 
Spoons, ete., nandle for, H. H. Curtis 4,157 
Teapot or similar article, Van Bergh & Styer $4, 10 
Thimble, embroidery, W. F. Schmidt 1,156 
fey, sounding, J. 8. Patten 4,100) 
Vapor burner, J. BE. Lambert 4,172 
Veneer pressing member, J. H. Coffman, 
34,181, 34,182 
TRADE MARKS. 
Antiseptic, Dios Chemical Company 6,019 
Axes, American Axe & Tool Company K 2 
te f extract, Cudahy Packing Company 
telts and bandages, Hypia Belt Company 
Biscuits, crackers, wafers, snaps and cakes, 
National Biseult Company 1,002 
Reiler seale and tnerustation preventive, Cli 
max Boller Compound Company Hol 
Roots and shoes, Moloney Bros. Company » 
tread and cake, H, Schornstein 1,008 
Capsules, Etna Chemical Company i024 
Cleaning and pollahing preparations, certain 
ed, Simonds, Crawford & Simonds “ow 
t ifs and shirts, Goodman & Mandel eo 
on ules rtain named, Kagle & Phenix | 
In ORT | 
erh f floors, ceilings and boilers, and | 
| { & 1 Mahla », 7 
hort i table body supporting, Melneocke 
& Company on) | 
Cutlery and fraser otrope ertain named, Cat 
taraugua Cutlery Company HOR? | 
Disinfectanta, liquid, Pmbalmers Supply Com | 
pany Wie | 
Diureticoum, Parbenfabriken of Riberfeld Com | 
pany WLOLS 
Piowr and baking powder, J. G, Pearce | 
howl products oral Hit) (ilormmby’s Oat | 
teal) Company wo | 
Pootwoar ertain named, G. A, Blater UU 
| Prutta, dried, A, GQ. Preemar woe | 
| (ilove M. Neatell wt | 
Malt, Manitew Matting Company HOH | 
Mewdival se poiel rtalh named, A, Walker BG018 | 
|} Medicinal preparations, certain named, Sel 
| way Annan Company meta 
Medicines, certain named, K. Williams tote 
Paper, pastebourd of cardboard, and papet 
emt in taking bage and packages, wray 
ping, G. A. CO. Goetting wy 
Trilla, W. BW, Bnelling, Jt whory 
Ribbons, velvet, TH. Th. Clafin Company i, DAN 
Rubber belting packing, @aaeketa, aml howe, 
| Peerless Rubber Manufacturing Company. a6,000 
Rubber footwear stud pubber vate ertain 
named, Monarch Rubber Company eT 
Silver polish, W. H. Gould won 
Skine eertain named goat American Uoat 
Rkin Company 008 
Talking machioes and esupplies, Columbia 
Phonograph Company, Gen'l woot 
Tanning or tawing hides tnto leather om 
} pounds for, Vacuum Of Company WLI 
| Whisky, 1. W. Kelly 000 
Wine, By .ndeville Fruit Farm Company wh OOT 
| Wines and liquors, certain named, J. Moroney 10008 
LABELS. 
Beebe's Yellow Tablets for a medicine, | 
Yellow Tablet Company R184 
Best for flour, M. Hi. Bernstein R101 
Bismarck Stomach Bitters for bittera, ¢ 
Lange & Company &, 105 
Breakfast Syrup,’’ for syrup, Penick & Ford, 8,188 
Catawba for wine, Stone Hill Wine Com 
pany 8,197 
Devon Creamery Butter for butter, Hires 
ondensed Milk Company 8,180 
Dr. Brown's Ruterba for a medicine, Dr 
| Browr Medieal Company 8,186 | 
‘Farina Margherita,’’ for four, B. Bisi 8,192 | 
Golden Star for molasses, ( W. Goyer 
Company 8,187 | 
Hinckel’s Tf Wine Lager for lager 
beer, Hi Brewing Company &,106 
Hob-Nob coffee Twitchell-Champlin 
Company 8,104 
King of ll for a medicine, 8S. A. Yelm 
| gren 8, 185 
| Liberty Bell tor whisky, W. Moise & Com 
pany 8,108 
Lincoln for shirts, A. Herman 8,181 
Liqueur Whisky for whisky, A. Usher & | 
Company &,.200 
| **‘Medicura Medicated Toilet Soap for tollet 
sony Cossenas &, 202 
Rosedale Creamery Butter for butter, Hires 
Condensed Milk Company 8,100 
| ‘Sepeeko, for a polishing compound, Cleans 
ing & Polishing Company 8,205 
The ‘Perfect tal Roll and Sham P oo: 
for bed rolls and sham pillows, R Ko | 
busch 8,182 | 
‘Wedding Bouquet for whisky, W Moise & 
Company 8,100 
Witch,” for coffee, Twitchel!-Champlin Com 
pany 8,105 
X-L-N-T,"’ for cigars, American Lithograph 
Company 8,201 
| ‘Yalta Cure," for a medicine, E. F. Christian, 8,188 
| 
PRINTS. 
Mobile Bicyele Playing Cards for playing | 
ecards, United States Playing Card Company. 308 | 
Red Cross Antiseptic Nest “KK for nest | 
eges, Red Cross Antiseptic Nest Egg Com | 
pany 500 | 


| 
| A printed copy of the specification and drawing of 
jany patent In the foregoing list, or any patent tn 
| print issued since 1863, will be furnished from | 
this office for 10 cents In ordering please stat: 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway ew York 
Canadian patents may now be obtained by the in- | 
ventors for any of the inventions named tn the fore- | 


going list, provided they are simple, at a cost of | 
$45 each If complicated the com: will be a litth 
more For fall tnetructions address Munn & Co | 


361 Broadway, New York. Otber foreign pate nts | 
| may lao be obtained 
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FREE 
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From 4 to 000 H. P 
que engine that h 
dapted to all po 


Neat in d n, 
lubricating: a 


Marinette Iron 





Asbesto- 
Metallic 






Trapk Mann. 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. | 
Will stand the highest pressure for either steam or 
hydraulic work w” Write for samples and price list 


UW, TRALVER MPG, C0, (Bt INT), 88 Peat Bt, Basta, U, A. | 


“PERFECT BRAND” | 


‘Asphalt Ready Roofing. 


The most durable 
strongest gravel surface 
ed ready oan on the | 
market, 
painting, ana ‘le 
and tasting, Any 
can lay it over board, | 
tin or sningles 

two and three ply Asphalt 


owe ’ 


Also a full line of our one, 
and Coal ‘Tar Rootings. 
Write for prices and particulars to 


ROOFING DEPARTMENT, 
THE CORK FLOOR AND. att 


139 Congress Street, 


E co. 










aan 


‘REBUILT MACHINERY 


and SUPPLIES ac Bargain Prices Large 
est Machinery Depot on earth. We buy 
buildings and plants; among 
others we bought the World's 
Fa:r, the Omaba Hxposition, the 
Chicago Post Office, and other 
structures. We rebuild machin 
ery of all kinds, and sell with 





















binding guarantees. - Boilers 
from #4up; Engines from a 
— up; Steam Pum » from $15 up, 
~ ete. We carry ii ete mges oF i nera ret 
iS ne pd h " Gq, 
re MACK i=, 
Ah et att 
inte Mw nh wee 
vis joagre ¢ 






Fonstanie buying aie bak 
at Sherif’ and Revcenvers’ sales, 
Chicago House Wrecking Co,, 
W. 36th & Iron Sta, Uniodee, iu, 


50 YEARS’ 
EXPERIENCE 







Trace Manns 
Desians 
Corvriants ac, 
Anyone sending a eketeh and deseription may 
auiekly our option free whether an 
invention te probably patentable, Communion 
tions etrietiv confidential, Haadbook on Patents 

sent free, Oldest ageney for securing patents 
Patents taken through Munn & Oo. reoeive 
especial notice. Without eharwe. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
commen of any scientific journal, Terme, 8 a 
year our months, $1. Sold by all newsdeniers 


MUNN & Co, 2°: ser New York 


Branch Office, @ F St.. Washington, D. ©, 


secertall 


FOR MECHANICS. 


168. Sy 
The L. S. Starrett Co., Athol, Mass., U.S A. 


Send for Free Catalogue No. 


Proof of the Pudding _ 


len hours between New York and Buffalo meaus ex 
cellent traveling and when I say | traveled at the rate 
of sixty miles an hour, gathered no dirt. and = “ 
bothered with dust, you can believe me when 
steel wray traveling costume Was as ¢ lean when t ate A. +f 
off at Buffalo as when I said “ Au Revoir” at Huboken 

he Lackawanna is a route worthy of the atiention of 
in absolute cleanliness, 
pudding is in me 
a favorit 


all whe wish to travel in luxury, 
The “ proof of the 
Lackawanna Limited will be 


and in security 


eating,” and the I 


WALRAT 








well quaiified for ele 
commercial light without the a 


and | 


+ MASS | 


75 


CAS & GASOLINE 
BNGINHEs 


Made in one, two, three and four cylinder type, The 
lds a volt meter as close as an automatic steam engine 
purposes, atath. mary or portable, and especially 
tric lighting Guaranteed to produce a first-class 


sd of coun, shafts or massive tly-wheels. 
simple in construction, economieal in operation, et 
| parts inverchanseable and accessible, Send ) w catalog": a 


Works Mfg. Co., Marinette, Wis.., U.S. A. 


G, F. WHRELER, General Sales Agent, Chicago office, 301 Pishe” B’ld’g. 





MACHINE ‘or! Engi . 
ICE AHH Seetie taste Pours 
Meru. CO. 3 0 iineou Street, Milwaukee, Wis 


LAWN MOWER GRINDERS, 
That are & success tor hand and horse mowers. 
KR. ZACHARIAS, Asbury Park, N, J. 


Expert Model Making, Established 187, Wm. Traut 
man, Proprietor Chicago Mode! Works, ¢ hic », 1 179 
. Madison St. Write for catalogue ot Mode Supplies. 


SHO Manufacturers’ goods or appliances, of 
merit, milaiten ihe. and sold on royalty 
| Corresp Hex i261, Boston.) ann. 








| WANTED Eveive woud ae hanée used 
to large wor — ax go 
planer haods, Write statir = rpertanee ™ 
P. W2, Philadeiphia, Pa, 








| INVENTIONS PERFECTED. 
| Accurate Mode! and To: Work. Write for Circular. 
PARSELL & WEED, 129-131 West Sist St St. New York. 


D’ AMOUR & LI TTLEDA E MACHINE C0 











PATTERN AND MODEL MAKERS. 





} To purohsse or manufacture on 
WA N TE D a royalty, patented machine 


tools of new Costes. or now on the market, for whieh 
| there ig _a legitimate demand at a fair profit, Acdreas 
Leck Bex 21, Station BK, Cleveland, Obie, 


Fag Magical Apparatus. 


firand Kad of ¢ entury Catalogue, Just out, 
| over i] Rowe +e, Parlor Tricks Catalog ve, free. 
MO MART A&to 


Mfra,, ‘he Bich Ave., New York 
ODELS & EXPERIMENTAL WORK, 
Inventions developed, Special Machinery. 

bs DELS Fox Bidg., Franklin Square, New York, 


NOVELTIES & PATENTED ARTICLES 


a Manufactured by Contract. Punching Dies, Rpeotal Ma- 
| chinery. BK. Ronigsiow & Bro, 141 Seneca Mt, o teveland,o, 
| 


‘Fine Experimental and Model Work 
EDWARD KLEINSCHMIDT, 122 Full a St., New York, 
Imakea I make a fipec laity of of Developing Klectrioal le ventions 


WANTED. 


ton of rae and Spieped parte 


A man between the agen of » 
and to supervise the Inapee 
Must have good educe 





tion; College or Teehnical Rehool Tratainsg precerves 
Aleo some praction! mechanion! ex perience ewe 
to $1,000 per year App adiire Baroy BAY 


HuUnMRAL togieter Company, Daytan, o. 


a tonal ¢ aa 
ARK ror and 


ANY ROM GOS ARMUNR. NEU" A 


ill eave Your @ O¥eR, sastes and temper 


th Content : wihwella Runeer Tite 
in whar A % BAMBEROCER, 
Soee 301 Broadway, 
’ ve 
Pak, Jan, ®, 100 triok New York, 
Bend we yout o@trese 
pnd We Will shouyee 
how to Moke 8 a day 
abeolutely sure, we 
furnich the work and tench pou free, you work tt 


the locality where you live, Bend ue your address and we wil) 
explain the business fully, remember we guatantes a clear profit 

of 04 for every da va work abrolutely eure Write at once 
| BOLAL MANUFACTURING ©0,, Ror 364, Mien 


«y IDR apd ALL REB- 

Ninian da nett our Wott's Rs Abe per. 
f you have a used up hanger to replace; Ji you 

en with odd-aizea brackets; If you want a hie ber 


gear; Write us and fird out all about: the A. &d ale 





er. We send che complete set al) seat) to go into your 
rame. No bother penriy or £ yo . iat fy e can fit 
any frame, ¥ cnY \ess oo. 
a0 W. Was Ay a. © My 
m KAISER MOUSTACHE cam 
ravanree RAINER. Gy 
iow ‘ c Seller No competition, 
Agents. " Sam yee M) centa - 
J Argue. & ¥ AF State St., Chieage, TM. 


VOLNEY W. MASON & CO., 


| Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. |, 


D. LL. HOLDEN 





Building Edition 
‘Scientific American 


train with ladies visiting the Pan-American ix xposition. | 


MECHANICAL 
ENCYCLOPEDIA. 


No mechenic should be without it 
Sent, postpaid on request 


s. §. 
1148 Betz Building, 


WILLIAMSON, Publisher, 
Philadelphia, 








all makes and models, good as new, 
68 to 6S. Great Factory Clearing 
Sale at half factory cost. We ship 
anywhere on approval and ten days 
trial without a centin advance. 
EARN A BICYCLE iistridut- 
ing Catalogues Sor ue we neve a 
wonderful pi ition to Agents for 
190. Write ‘al once for our Bargaia 
List and Sp cial Offer. Address Dept. go | 


CYGLE GO., Chicage | Publishers, 


MONTHLY, $2.50 PER ANNUM. 
SINGLE NUMBERS, 25 CENTS, 
a 


EDITION for 1901 is the bandsomest 
United States. It hae many new and 


he BUILDING 
magazine in the 


important features Send % cents fer the March 
number, and see the new departments The iustra- 
tions and cover are more attractive than ever Send 


You About to Build?” and be convinced 


NEW DEPARTMENTS. 


Monthly Comment. 
| Interviews with Architects. 
New Books. 
New Building Patents. 
Notes and Queries. 
Digest of Current Articles. 


| MUNN & CO., 
361 Broadway, New York, 


for “ Are 








Scientific American. Marcu 16, 1901. 




















_ A Goodform Ctoset Set National Automobiles 





clothes away and in finding 
Saves Room by Goabting the capac. 
ity of the close 


Made of eae Plated Spring 


Mayes Time beth tn pitt the ee wmse wks ates 





Steel, 
Gentt men's Net cnstate of 0 wensers ‘ Oa 5 
F ohas 1 oy at hangers and | bai — > 
Pr ry roms 9 valid Ladies’ Ret consists of 6 skirt hangers and 1 loop, 6 coat 
hangers and } bar. ti TB, express prepaid > 
STeA BOILER NDLOSIONS | For Sale by oy Hardware Dealers, Clothiers and Department Storea., > / 
When buying, insist ow hav ving the won ate viform Closet Set. Beware of Infringe- ™ 








Na Aan: —— 8 Were OY oa 4 : ta. you er hey ad. . direc TT) a... onthe” Tr viel Hi 
ti Ahearn Io Lf ipocrgroen. Ase Tiscrf und your mone W tite for rr ree Hooklet. i 

CHICAGO FORM COMPANY, Dept. 76, 124 LaSalle Street, Chicago. The Factory Behind the Vehicle 
This means that we are building “The 
sneer eee - National" in a factory built for the express 


Expenses 2 The New England Watch Co. ALI ARITHMBTICAL purpose of producing high grade, mechan- 








~ PROBLEMS ically perfect vehicles, and not in a converted 
solved rapidly and accurately 


by the Comptometer, Saves shop, or makeshift, that merely assembles 



































e Are Little ARTISTIC SPECIALTIES 60 per cent of time and entire parts, There are very few complete automo- 
for the Beason are shown | ly re mow s ayy a ner bile plants in the world, The National is one 
vous strain Adaptec oa 
in running the In Our Blue Book for Ladies’ a commercial and. acientific | J of them 
i | omputatios wh don’ end tOe, la stamps for the handsomest and most complete 
ee In Our Red Book for Men's _ — on odae? Mesto Ae pert hay | I “ante Rook” ever published on the swhjest of Awtomobites, 
ue . 
ortees Watches COMPTOMCTER FELT & TARRANT MFG, 0O National Automobile and Electric Co. 
se 2°66 tiiinee s 6 
C a a © Sv, Curenee itg Hast aand St,, Indianapolis, ind, 
The first cost te ther oF bath sent on application "YW vey . wor . ‘AW ROGER BG, MeMULLEN & ©0,, CHICAGO, Lis 
» My Mu Ai {, AME Al A) . vr : ” 
oot Oy Wivoivea it W Maiden Lane 1 Mate Mtreet avOL | nat = OF : mA wr RICAN i * Generel Seles Agente for U. . end Canada, 
ie the handeomest, New York, N. ¥ Chicago, tl by a member of the National Hallway Museum (ommll Iluatrated pamphlet mailed free to any address 
ppee dlieat, eatoal, Bpreckels Hutiding, Aan Prancteoo, Cal toe he looomotive from 180 to date ta deserihed and 
ee ‘ and moet durable Hiivetrated by oareful drawihwa, areat aaroation, bs a 
7 Automobile on the | given to historical aeouraey, 2 erate ‘h 
market, All parte Interchangeable THetO AMERICAN SUPPLEMENTS TE 





PUK WINTON MOTOH CARRIAGE OO. AC E TY LU EN E ngwedeaiors such "Wor sale by Main & to. and i ‘SBE 


™ Relden Atreet, Cleveland, 


HASTEN Depot, 100189 Bast Mth Mireet, New York yin at reat arity fon are | PIRI PEI I COVERINGS 
PATEE MOTOR atrgissiog’sisctone | Mion eis iret Mucamnt | fees Aseesros 





Motor Oyele Only ALA’ CO. Chattanooga, Tenn, Ua A wo SBESTOS FIBRE REPLEVE WATH AIR CELI 
a sine im the works | . ONG LG LE Xi 
CYCLES, $200. ea ee Pee | iLO YOUR OWN AUTOMOBILES | —y and ea, R.H, MARTIN, FIT STANDARD PIPE BM 
+ ereperr i, Don't Waste your money | | THETFORD, P. Q. | OFFICE, ST. PAUL BUILDING, NW, JOM NE 
| in ona machine =e the maker eanana . PR x 
is dare not muarn } 220 Bway, New York, PP ce omenen = 







Write for Dealerve Tver 


PATEE BICYCLE CO., 


rangi | | | Chis of ee 
The Haynes-Apperson Co. soe it iim, Mckee es | Docket Kodak 
BUY KING Vleuvaaes Fon 
THE 

BEST 
OUR 
1901 
MODEL “~ 


bh “ t nobile man urers of | 
saat Proat Cour ai iene » passed | by the hundred thé it come pouring into our office daily. 


Mr. Rudolf Eickemeyer, Jr., 
destepurcten cetemes focr teeta gsies ae 
va SATREbAPPEBOON ¢& aT Ino. Read the Business and Personal Want”’ Columns. and include a number of his most charm- 
; ing 





ROOFING MATE RIALS DEAR) 





Correspondence is solicited with Chemists 
having Inventions Improved Processes, of ’ 
paving Teeentions, tm ortraiture 


PETER T. AUSTEN, + 62 Beaver Street, New York. 








is the title of a daintily printed and 
instructive booklet about home picture 


¢ eC an i TT] i taking, which has just been issued by 
@ ha ] q ry r Your Goods the Kodak Press. The illustrations are 





all from the Kodak of 
very often, and if we only knew your address, we could turn over to you inquiries 





studies of child life. vee at the 
FLAT SURFAtts There you will find inquiries numbe ne. Read them carefully every week, and if | Kodak dealers’ or by mail 
punras AS you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
RIN DE pata | THE INQUIRY every time, and we will put you in communication with the parties EASTMAN KODAK CO., 
CHARTER ENGINE a 


desiring the information. You may get an order or many orders by simply read 
Any ~~ 
sy Any One 
ror Any PurPose 


FU et—Gasoline, Gas, Distillate 
Stationaries, Portabies, Engines and 
Pumos, Hoisters 
tt?" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Tells About Tools 


A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same 











ing our BUSINESS AND PERSONAL WANT COLUMNS every week. 
| 








SOMETHING NEw 














s ALWAYS 
. READY 


No tinkering and fussing. “ Just a turn 







AILS, . 
yw TACKS,GLASS,.ETG.N 
6/7 WILL NOT LET THE AIR OUT. 

















\ustrated. A valuable book of refer- 
ence for everybody interested in 


tools or machinery. Mailed for 25 cents, sent to WILL 
MONTGOMERY & CO., 106 Fulton St., New York City. WYCKOFF, SEAMANS & BENEDICT, 4 
- 327 BROADWAY, NEW YORK. SEND upon request. 


SHOE BLACKING.—FORMULAS FOR ——_— < nat TR pati... —atime me 2 2, o* 
¢ « a solid black e tven in SUPPLEMENT 
Rep RHA WTS SACHS ps” GASOLINE! ziminse Wrortwirnat alters | || 26 WATER ST., PLATTSBURGH, N. v. 


Montgomery & Co.'s g a of a wheel and she works.” 
x 23 For perfect power for boats there is noth- 
Tool Catalogue. a = But to advertise we will send , & ing made that in any sense competes with 
> 
510 pages, well printed. Copiously| 3 A one pair only for $42 : 22 the 
&\ EXPRESS PREPAID & 


Lozier Marine Gas Engitie 


| Our tgor advance catalogue sent free 























by Munn & Co. and all newedealers ENGINES pair of the best and most durable tires ever made, 


Carbide Feed | AKE REMARKABLE FOR : a So CHICAGO ILL. | " 
OLT_. ACETYLENE SIMPLICITY | Vin tompany’ con nanoouen 


SN: 0}=—,_ i eeeee ee rs 


~aea GE NERATORS| ECONOMY | REVERSING STEAM TURBINE.—PAR- 


; Son's recently perfected turbine for boats. Lilustrations | 
are endorsed by the U. 8. Write for Prices 


ope wing details. ‘ontained in SCIENTIFIC AMERICAN | 
PLEMENT, No; 1158. _Price 10 cents, by mail, from | 

Government, by the | OLDS MOTOR WORKS, 1328 Jeff. Ave., Detroit, Mich. 
State of Pennsy!vania, | inactialinanies ER! | 


J ORROW CASTER 


They embody the 
FITS ANY CYCLE. 30,000 IN USE 
ADDS PLEASURE AND SAFETY—ALL ray 7) Sell THEM. 


























latest and most approved 
principles of construc. | 
tion, and are guaranteed 
by the largest concern | 
engaged in the busines: 
to be of perfect work- 
manship. 

Made from the best 


: 3 : ran M E X I O : i ‘ . jenn py oe aye ee 
ECONOMICAL AND SAFE. EASY OF OPERATION. wens prices. Rest Railroad 
“ and Legitimate Business b fh A — 
J. B. COLT CO., Dept s. C sididaahdes Bre er ay EER | Sodas i: Dd sre es ‘Pools, “save 
































108 Fulton Street, New York. Write for information how to join a Mutual Company by depositing your savings monthly. 
189 La Salle Street, Chicago, Ver prota a potted Oy « Foret rast Company IESSOP'S STEEL" 
¢ : . " FOR TOOLS, SAWS 
421 Chestnut streets Philadelphia. | MEXIGAN’ MUTUAL PLANTERS CO. 1015 New York Life Bldg., CHICAGO. | i PAR 














